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23. The Geographical Distribution of Orthopterous Insects 
in the Caucasus and in Western Asia. By B. P. 

UYAKOV *. 

(With Map.) 

[Received October 25, 1920; Read March 8,1921.] 

Introduction . 

In 1913 I undertook the systematic study of the Orfchopteran 
fauna of the Caucasus and neighbouring countries (Asia -Minor, 
Armenia, Northern Persia), based on the large collections of the 
Caucasian Museum in Tiilis and literary sources, as well as upon 
my own investigations in Northern Caucasus (in 1911-1914) 
and in Transcaucasia (in 1915-1919). This work offered great 
difficulties, as out* knowledge concerning the systematic and 
geographical distribution of the Orthoptera, and those of Western 
Asia in particular, is as yet very incomplete. Besides, the war 
deprived me of the possibility of referring to Western European 
scientific centres and of obtaining from them the . necessary 
literature and information. The materials which I have had 
before me, though not very extensive, give different impressions ■ 
concerning the faunas of different districts, and some of the latter 
are still awaiting more careful investigation. I think, however, 
that it would be of some use for these future investigations if I 
gave a short summary of the chief zoogeograph leal results I have 
gained from my studies, incomplete and insufficient though they 

■ * Communicated by & A. RZ.S.', . 

Proc, Zool. Soc.— 1921, No. XXXI. , 3.1 ■ 
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maybe. I hope these results will be of interest to'.every zoo- 
geograph is t studying the distribution of animals in the southern 
parts of the Pabearetie region. 

Before investigating more minutely the distribution of 
Orthoptem in the territory under consideration, it is necessary 
to give some information concerning the zoogeographical division 
of the Pahearctic region based on my studies of this group, for 
■this division differs in some respects from those of other authors 
founded on the distribution of other animal groups. 

The subregions into which the Pa! scare tic region may be divided 
are four in number : Boreal, Steppe, Mediterranean, and Erernian. 
The chief characteristics of these are as follows : — 

The Boreal subregion includes the whole zone of the forests of 
Northern Europe and Asia, but some representatives of its 
characteristic Orthopteran fauna penetrate farther on north¬ 
wards—into the zone of the Arctic tundras which has not its own 
Orthopteran fauna. The Orthopteran fauna of the Boreal sub¬ 
region is very poor, both in species and in specimens ; the 
suborders Mantodea and Phasmodea are entirely absent from it, 
and of the Gryllodea we only find the Gryllus domesUcus here. 
As leading characteristics of Boreal fauna should be regarded : 
Gkrysochraon dispar, Stenobothrus viridulus , Gomphocerus sibiricus , 
Mecostetlms grossus , Psophus stridulus, and Podismapedestris from 
Aeridipdea, and LeptopJiyes 2 >unctati$sir)ia , Meconema tliaiassiimm , 
and OlyntliosceUs griseoaptera from Locustodea. 

The great distance between our country and the Boreal sub¬ 
region causes the Boreal fauna to be of very little importance in 
the composition of our fauna. Nevertheless, in some districts 
of the Caucasus, as we shall see later on, the influence of the 
Boreal fauna is rather striking: in some mountainous districts 
we may find the typical boreal species, which are, at the same 
'time, absent from the intermediate areas between tlie Caucasus 
and the Boreal subregion. These species with such discontinuous 
range of distribution are of great importance to the history of 
the fauna of the Caucasian mountains, as they give us a hint con¬ 
cerning the former contact of this fauna with that of the Boreal 
subregion ; later on this contact was interrupted, but the cause 
of this interruption is still unknown to us with certainty; we 
can only suppose that this immediate connection between the 
Orthopteran faunas of the Caucasus and of the Boreal subregion 
took place during the Glacial period, and ceased after this period 
had given place to a warmer and drier one, when the Boreal 
elements of the faunaretreated to the North, leaving a few 
relics in the high mountainous districts of the Caucasus. 

The Orthopteran faiina of the Steppe subregion is rather rich 
and includes many typical forms. The most important character 
of this fauna is the presence of a large'number, of species of the 
genus Stenohothrm. The Steppe fauna In Europe shows dis¬ 
tinctly marked affinities with the Siberian, and we should suppose 
that its representatives have migrated into Europe from Asia. 
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The' Steppe fauna penetrates into our country through the 
steppes of 'North-western Caucasus, which belong to the Steppe 
subregion, and through Daghestan some of its elements ' reach 
Transcaucasia, as well as the mountainous districts of Caucasus 
Minor, Armenia, Kurdistan, and Anatolia as far as the northern 
limits, of the Eremian subregion. On the other hand, the 
Steppe fauna also penetrates into Anatolia through the Balkan 
Peninsula. It is evident that the influence of this fauna on the 
fauna of our country must he very great, and so it is. as we shall 
see later on. 

The Mediterranean subregion comprises the north-western 
mountainous extremity of Africa (Morocco, Algeria, and Tunis— 
but the mountains only and not the plains, which belong to the 
Eremian subregion), Spain, the southern coast of Prance, Italy, 
the shores of the Adriatic Sea, the Balkan Peninsula south of 
the Balkan Mountains, the islands of the Mediterranean Sea., and 
Anatolia, The Mediterranean fauna of Orthoptera is extremely 
rich, including about 16 Mantodea, 7 Phasmodea, 162 Acrid iodea, 
317 Locustodea, and 62 Gryllodea. Besides its richness this 
fauna is remarkable for a large number of peculiar species: out 
of 564 species which are known of it, 424 or 75: per cent, are 
endemic. Some large families of Locustodea have their centre 
of development and distribution here, for example Sagid&g 
Deetichhe, Bradyporidre, and, partly, Phaneropteririax 

The more detailed study of the Mediterranean fauna allows us 
to conclude that it may be divided into two very distinct groups 
of species: Western and Eastern. The first has its centre in 
Spain and North-western Africa, from where* its representatives 
disperse to the East and North-east ; while the second flourishes 
in the southern part of the Balkan Peninsula and in adjacent 
parts of Anatolia, sending its migrants into north-western, 
northern, north-eastern (into the Steppe subregion), and eastern 
directions. According to this distinction of the faunas we may 
•divide the Mediterranean subregion into two zoogeographica l 
provinces—‘Western or Tyrrhenian and Eastern or Balka.no- 
' Anatolian. The ■Tyrrhenian fauna is or no importance to us, as 
it cannot influence the composition of the fauna of the Caucasus, 
hut of much greater value is the Balkano-Anatolian fauna. This 
fauna, is very rich and has many characteristic points: here 
we find exceedingly rich development of endemic Sag idle, of 
a pterous Phaneropterid*e ;(lmphi/d : , ; of the genera 

Plat y dels, Olyntfwscelts , Deynmchtsa, Doliehppoda ; some species 
of Stenobothrus and the genera jS'oearodes .'(with six species) and 
OaHlmemts (with two species).are peculiar to it. 

The Bidkano-Anatolian fauna occupies the greatest part of the 
country Which we are now studying. Through Asia Minor, 
which belongs entirely to this zoogeographical province, through 
Armenia, and along the southern, and eastern shores ot the Black 
Sea, the Balkano-Anatolian fauna penetrates into the. forest 
districts of Transcaucasia* giving place to the-Eremian 'fauna in 

31* 
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the desert plains of Eastern Transcaucasia, and in the dry rocky 
districts of Persia ; we meet it again on the southern shore of the 
Caspian Sea—in the district of Talysh, which is remarkable for 
its. wet •subtropical climate. Some typical Bal kan o -A natol ian 
faunisfcic elements also reach the Caucasus from the north, 
wandering from their native home along the western and northern 
shores of the ’Black Sea through the adjacent steppes of South 
Russia. 


To the south of the 'Mediterranean subregion lies the vast 
Eremia.il subregion, which includes all the deserts of North 
Africa (Sahara, Libyan desert, Egypt), Sinai peninsula. Northern 
Arabia, Mesopotamia, Persia, the whole of the Aralo-Caspian 
impression ; perhaps, also, the great deserts of Chinese Turkestan 
and Mongolia, the Orthopteran fauna of which is but little 
investigated as yet, belong to it. The Orthopteran fauna of the 
Eremi.au subregion has many peculiarities if compared with the 
Mediterranean, and I. cannot agree with most of the. zoogeor, 
gva.pllists * who. usually, unite them, together. In support of my 
opinion I give the following table : — 
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It is evident from this table 1 hat the affinity between the 
Eremian and the Mediterranean faunas is restricted to GO species 
only. Out of these we must, however, not take into consider¬ 
ation 48 very widely distributed species (such as Puraietiir 
mzndion(M$,Aerotyhisimu))rici!8^ m etc.) and 

10 species with great power of dying, which may have wandered 
from one .subregion to another in recent times; there are, there¬ 
fore, only 11 species common to the Eremian and Mediterranean 

*: W. L. Sdater was the first who recognised the difference between the Eremian 
and his AEuropasian (Boreal +• Stepj)fi+;Meditemnean) subregions, hut he 
included in it the whole of Northern Africa, the western part of which (Morocco,. 
Algeria, and Tunis) must he united with the Mediterranean .subregion. 
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faunas, i. e. but 4 per cent, of the second and less than 2 per cent, 
of the first of these. These eleven species are as follows: 
Fischeria hceiica , Anieles ahjecia . Stauronotus hauensieinL (Edipoda 
sckochi , Nocarodesserricollis . Cattimenusdilatatits, Paradrymadusa 
sordida , Oh/ntkocdis pimctifrons , Isophya triangularis , Gryllus 
( Gn/llodes ) kerkennemis, and 6r/\ lateralis. Only two of them (both 
species of Gryllus) may be considered as having originated in the 
Eremian subregion, and they are both to be found in the 
Mediterranean subregion (in Spain, in Transcaucasia) in prox¬ 
imity to its southern boundaries and on spots with clearly defined 
desert soil and vegetation ; we have the right to believe them to 
be comparative!}'recent invaders from the deserts of the Eremian 
subregion. The remaining nine species are of Balkano-Anatolian 
origin and do not penetrate deeply into the Eremian subregion, 
being restricted to its northern mountainous parts with mixed 
fauna. The relationship of the Mediterranean and of the 
Eremian faunas is, consequently, practically absent. On the 
contrary, the same table shows us that the difierence between 
them is ' a ■ 1 very,striking ■ one ; / 496 . species {out 'of; the'. who] e 
.number 564) of .Mediterranean... Orthoptera do not reach the 
Eremian subregion, and 206 Eremian species (out of 275) do not 
go through the northern boundary of this subregion into' the 
Mediterranean. ' This difference 'is not numerical only; ■ the family 
-Orthoderide ' Is .peculiar to the Eremian subregionwhere 
there are 35 species belonging to it-the.'family Pamphagidre is 
represented in the Mediterranean subregion by' 52 .species,' of 
which only live penetrate into the neighbouring parts of the 
Eremian subregion; the family Pbaneropteridie has move than 
80 Mediterranean representatives, and only three of them are to 
be found among the Eremian fauna ; two families of Locustodea— 
Ephippigeridm (85 species) and Meeonematida? (4 species)—and 
three of Gryllodea—■Gtyllqniorphida? (7 species), My nnecopliilicla> 
(4 species), and Mogisoplistidm ((f species), ’vvliich are very im¬ 
portant in characterising the Mediterinnean fauna, do not extend 
into the Eremian subregion at all. The generic and specific 
differences between these two faunas are yet more considerable, 
but I shall not go into details here, as I suppose the above 
mentioned facts are sufficient to support my statement that the 
Eremian subregion is of the same zoogeographies! value as the 
Mediterranean f. 

There are only two provinces of the large Eremian subregion 
which are particularly interesting to us : the Iranian and the 

* With but one exception —Qeomanils larvoiie&^\shiiAi is Mediterranean 
endemic. 

f l even suppose that, when sUidying the distribution of Orthoptera, we are right 
in considering the Eremian subregion of the same value as the whole Pahnarctic 
region: this problem is, however, too great a one to be discussed here, and I hope 
to return to it at some other time : I am supported in my supposition by the state¬ 
ments of Mr. A. Biruk, Who, after his studies of the distribution of scorpions, 
made an Africano-Asiatic region nearly with the same limits as my Eremian 
subregion (see A. A. Biaiynicki-Birula, Arachnoidea Arthrogastra Caucasia, Pars X, 
Scorpiones.-—Mtimoires du Mus3e du Caucase, s<-sr. A, H. £>, 1917), ' 
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Turanian. The first of these has some peculiarities in its fauna 
wineh are of the greatest interest and value: there are among 
the rather numerous endemics of the Iranian fauna, some very 
ancient forms (Paradry mad torn bocqitilloni P.persa , P. pastuchom, 
TropidmtcJien, Platycleis persica, Olynthmcelis satwnini , etc.), 
which belong to the groups characteristic of the Balkan o- 
Anatolian province of the Mediterranean subregion. The presence 
of these species in the Iranian fauna allows us to conclude that 
this fauna was in some ancient time in close connection with the 
Balkauo-Anatolian fauna, but afterwards (from the beginning 
of the dry climatic period in Iranian table-lands) this connection 
was interrupted, and the further development of the Balkauo- 
Anatolian and of the Iranian fauna went in different directions : 
the remnants of the ‘‘Ancient Mediterranean” fauna in Iran 
partially died out, partially adapted themselves to the new 
conditions of life (the u desert ” coloration of Paradrymadiisa 
bocqmlloni and P. perstt , etc.); and the recent faunas of the 
Iranian and the Ba-lka.no-Anatolian provinces, being of the same 
origin, a,re entirely different and belong to the different subregions.. 

The Iranian fauna occupies a rather large part of Transcaucasia 
■■ reaching along the western shore of the Caspian Beams for as the 
neighbourhood of Fetrovsk, as we shall see later on. 

The Turanian province of the Eremian subregion comprises 
Transcuspia and the southern steppes of Ivirghizes and Kalmyks 
along the northern and hortli-western • shores of the Caspian 
Sea ; its Orthopteran fauna is a rather recent derivate of the 
Iranian •• which has migrated in northern and north-western • 
directions, invading the parts of land from which the. Caspian 
Sea has recently withdrawn. West of the Caspian Sea (in the 
Ciscaucasia) tlie Turanian fauna, spreads southwards, coming in 
contact-.withdirect Iranian 'migrants somewhere near Fetrovsk. 

To the south of"the Eremian- subregion lies the Indo-Ethiopian 
region, the fauna of which is of some importance for the com¬ 
position of the fauna of the country we are studying now, where 
we may find a. rather large number of species of undoubtedly 
Indo-Ethiopian origin, for example : genera. Gdmtorrftiniiii? 
llierodula, Duron ia, Pyrgomorpha , Pphodromerus, and species— 
Tropidopola cyliudnea, LiogryUtis bimactdaluti y etc. All these 
Indo-Ethiopian elements came into the country under consider¬ 
ation through the Eremian subregion,of which fauna, they arc 
very characteristic. 

The Zoogeograph iced Div isions of the Caucasus an d 
neighbouring countries. 

Before continuing the study of ^oogeograpliical districts into 
which the country in question may he divided, I ought to point out 
that all my conclusions are based exclusively on the study of the 
geographical distribution of Orthoptera, though I have also taken 
into consideration the conclusions drawn by the late K. A. 
Sat uni n from his study of Caucasian mammals; by Nikolsky— 
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reptiles and amphibians; Birtila (L c.) —scorpions; as well as by 
other zoologists. 

A full list of the Orthoptera, which are known to roe from the 
Caucasus and the neighbouring countries, will be given by me 
elsewhere. 


1. South Russian Steppe district (EJL)*. 

The Orthopteran fauna of the open grassy steppes lying to the 
east of Azov Sea has not yet been sufficiently investigated, and 
we know but 69 species (3 M t -f 32 A -f 27 L + 7 G) from it. 
Xotwithstanding, it is evident that this fauna cannot be 
separated from that of the steppes north of the said sea and 
of the Black Sea—the steppes of Southern Russia, and it has 
nothing to do with the fauna of the Caucasus proper. In fact, 
there is only one species in this fauna which is unknown from the 
South Russian steppes ; it is Pezotetiix giornai, a Mediterranean 
species which I think has quite recently penetrated here from 
the neighbouring Novorossiisk district, and is only restricted to 
the south-western part of the Azov steppes. We are right, 
therefore, in regarding the latter as simply being the southern 
part of the vast South Russian Steppe district. The boundaries 
of 'this district, as far as they are lying within the limits of 
country we are interested in, are not quite defined yet; the 
southern boundary of it coincides with the northern limit of 
the forests growing on northern slopes of the Caucasus; its 
eastern limit is not so .sharply marked and is dependent on the 
westward progression of the Aralo-Caspian (Turanian) flora and 
fauna along the Talley of Manytsh (see below). 

2. The Kuban-Ter eh district (3L-T.). 

As I have had the opportunity of studying this district for a 
rather long time (1911-1914, i. e. four years), its fauna is well 
known to me The number of species knoxvn from this district 
is 77 (2 M 4- 33 A -f 33 L + 9 Gf) and may be regarded as being very 
nearly exact. The bulk of this fauna—-68 species—is common to 
it mid to the foregoing district, which leads us to the conclusion 
that the Ruban-Terek district ought to be regarded as belonging 
to the Steppe subregion. The distinction between the South- 
Russian fauna and the fauna of this district is based on 13 species. 
Out of these seven are of well-defined boreal origin: Stenohothrus 
n igro macu latus , St. ventralis, St. scalar is , Gomphocer us variegat us , 
Psoplms stridulus, Lepiophyes punctatissima, and Olynihoscelis 
griseoaptera ; they form, no doubt, a rearguard of the relic group 
of boreal species which retreated from South-Russian steppes, 

* The letters after the name of each district are the initials of their latin names 
as adopted, in my imgaographical map. 

f M==Mantodea, P== Phasmodea, A—Aeridiodea. L=Locust odea, G—Gryllodea. 

X See my publication concerning the Orthopteran fauna of the province Stavropol 
(Bull, du Mnsee da Cuucase, 1915). 
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.after the end of the Ice age, southwards into the mountains of 
the Caucasus (see p. 448). Of the remaining six species, four 
are of Mediterranean (resp. Balkano-Anatolian) origin; these 
are : Pcecilimon similis , Paradrymadusa beckeri (peculiar to 'the 
Kuban-Terek district, but belonging to a Balka.no-Anatolian 
genus), Platycleis fusca, and Jfyrmecopkila ochracea , which are to 
be regarded as immigrants from Transcaucasia. The ways of this 
migration, doubtless, do not lead across the chain of the Great 
Caucasus, hut I think they go on the west along the shores of 
the Black Sea, and on the east through the Somkheto-Kaklietian 
and Daghestan districts (see below). The remaining two species 
are: firstly, Gampsocleis sckelkovnikovee , which lias just been 
described and the zoogeographical physiognomy of which is as 
jet uncertain ; secondly, Jtemobius 'tartants, which has recently 
penetrated, into the Kuban-Terek district from the neighbouring 
deserts of the Caspian Ciscaucasia. 

Thus the Orthopteran fauna of the Kuban-Terek district 
maybe characterised as derived from the South-Russian Steppe 
fauna, with well-marked indications of southern influences—from 
Cauca.sus : (forms of boreal origin) and from Anatolia (Balkano- 
Ana.tol.ian species). 

■The Kuban-Terek district comprises all the northern slopes 
of.the Caucasian 'mountains, including the adjacent hilly country 
with, insular/forestsits northern boundary coincides with the. 
northern limit of these forests on the west and of the grass steppe 
on the east; while the southern is formed by the upper limit 
of the forests on the main chain of the Caucasus. 

3. The Daghestan district (B.). 

The fauna of this interesting district has as yet been very little 
investigated : the whole number of species known from it is 
only , 43 (2 M + 23A ~j~ 12 L + 6 G), which is, certainly, ■ not 
more than one third of the real number. Notwithstanding, 
a careful analysis of this fauna allows its to draw some-very 
interesting conclusions as to its composition and origin. 

The Daghestanian Orthopteran fauna is in direct contact with 
the faunas of four districts: Kuban-Terek, Somkheto-Kakhetian, 
Caspian Transcaucasia, and the Eastern Caucasus. But we find 
the closest resemblances between our fauna in the two first named 
districts, and as they belong to distinct subregions (Steppe and 
Mediterranean respectively), it is an..interesting problem to be 
solved—in which of them the Daghestan should be included. 

Out of 39 Daghestanian Orth opt era 34 are common to 
Daghestan and to the Kuban-Terek district, and only five are 
distinct, as follows: JPocarodes serricollis , Orphcmia scutata 
zcicharovi, Locusta caudata caudala, Deciicm verrucivorus 
verrucivorus, and Platycleis daghestcmica . The last named species 
is peculiar to the Daghestan and: of' no' interest to: ns ; Nocarodes 
serricollis is not to be considered, as being characteristic of 
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Daghestan, since it is not distributed all over this district but 
confined to its eastern parts ; finally, Locusta caudata caudala , 
Decticus vemicivorus xm'rucivorusj and Orphama scutata zacharotn 
are the typical mountain forms and, doubtless, came to •Daghestan • 
from the adjacent mountainous district of Eastern Caucasus. It 
is evident, therefore, that there exists but very little difference 
between the Daghestanian fauna and that of the ICu ban-Terek 
district, and that this difference is of a recent date and of an 
accidental origin. On the contrary, the resemblances between them 
are far deeper, for nearly all the chief characteristic steppe forms 
(such as Arcyptera Jlavicosta Jtaincosta, Geles variahilis ■mriabilis , 
Stcmronotm brevicollis) range into Daghestan, hut not farther 
southwards where (in the Somkheto-Kakhetian district) they are 
either entirely absent or replaced by other subspecies. Thus, the 
steppe Arcyptera jlavicostaflavicosta gives place in the Somkheto- 
Kakhetian district to the distinct race A.flavicosta transcaucasica ; 
Geles variahilis mriabilis is represented there by the subspecies 
'0, variabilis carbonaria and so on. But the most striking 
difference of the Daghestanian, fauna from the Somkheto- 
Kakhetian (reap. Balkano-Anatolian and even Mediterranean), is. 
in the negative features of the first: the numerous non-flying. 
PlmneropteridiB, which are very characteristic of the Somkhet.o- 
Kakhetiaii fauna, are strange to the Daghestan, where only three 
of them exist: one Orphcmia, one PaecUimon , and L&ptophyes 
albovittata, ~ all three not characteristic of the Somkheto - 
Kakhetian district; the numerous endemics of the latter do not 
range into Daghestan at all. 

All the above-mentioned facts lead us to the conclusion that 
the recent Orthopteran fauna of the Daghestan is in more 
intimate relation to the fauna of the .Kiihan-Terek district than to 
that of the Bomkheto-Kakhetinn. I think, therefore, it should 
be right to regard Daghestan as an independent zoogeographical 
district of the Steppe subregion, characterised by the purely steppe 
Orthopteran fauna with but slight admixture of mountainous 
forms and of endemics as well as of some 6 * ancient- M edi te mm can" 
species (see p. 452), like JSpearodes serricollis., or an undeseribed 
species of Pamdnnnadma, known to me from Daghestan only in 
females, I think that further investigations of this interesting 
district may clear up some details concerning the composition and 
origin of its fauna but will not change the views expressed above. 

Turning to the" establishment of the boundaries of this district, 
we can only definitely state the north-western and south-western 
ones, which coincide with the lower limits of the alpine district 
of the Eastern Caucasus. As for the eastern boundary of the 
Daghestan it should he presumed to ge> along the extreme eastern 
chains nearly parallel to the Caspian Sea shore, leaving a narrow 
strip along the shore itself hearing quite a different Iranian 
fauna.of the district of Caspian Transcaucasia. The most obscure 
are the boundaries between Daghestan and the districts of 
Kuban-Terek and of Somkheto-Kakhetia, 
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4, The Western Anatolian district (A.M.). 

There are known to ns from this district, little investigated 
though it is, as many as 103 forms of Orthoptera (7 M 4-37 A. + 
48 L 4- 11 G), wliicli gives evidence that its fauna is a very rich 
one. As for the composition of this fauna, it may be regarded 
as the purest expression of the Balkano-Anatolian fauna, which 
has here its original home. 

The most characteristic families of Loeustodea for this fauna 
are the Beetlekhe and the Phaneropterkke : here we fmd 23 species 
belonging to the first named family, and 19 to the second. 
Among the Phaneropteridce the flightless species are 15 in 
number; 16 species of Decticid® are also flightless. It is not 
surprising, therefore, that we find many endemics in this district: 
13 species are peculiar to it. Among these endemics there are 
no fewer than 6 species of Pcecilimon , all belonging to the group 
with non-denticulate cerci, which group presents one of the most 
characteristic features of the Balkano-Anatolian fauna having 
its centre of origin and distribution in this and in the neigh¬ 
bouring Armenian district. One species of Isophya (/.. paveU) is 
also peculiar to Western Anatolia. Of Decticid® two species of 
Platycleis (P. truncata and P. seller eri). two Olynthoscedis (01. 
signata and 01. prasina). Drymadusa speciahilis , and Gampsocleis 
recticaudd are also Western .Anatolian endemics. Considering 
all these endemics, it is noticeable that their specific features' are 
very well marked and very constant, which gives us the evidence 
that these species are ancient and undoubtedly autochthonous 
forms, Thus we come to the conclusion that the Loeustodean 
fauna of the Western Anatolia bears some peculiar features and 
is of great age. The composition of the other suborders of tins 
fauna is of a rather mixed and indeterminate character. 

As for the more recent elements of the Western Anatolian 
Orthopteran fauna, we may distinguish' amongst; them the forms 
of 'the' Steppe- fauna' :(Steiiohotkms spp.y Stauronotus bretncollis , 
etc.) which came here -through.- the'-'.Balkan' peninsula, and, what 
is more interesting, some species characteristic for the Western 
Mediterranean (Tyrrhenian ) province, which are six in number, 
as follows: Geomantislarr aides, Aerotyhfs longlpes, Paracaloytenus 
caloptenaides, Platydels mgrosignata, OlynihosceMs chabneri , and 
Ante raster Serbians. All of them, except Acroiylus lougipes , are 
wingless and doubtless very ancient Til their origin; the careful 
study of their distribution shows that it is .discontinuous,, which 
allows us to think that a connection between the Tyrrhenian and 
Balkano-Anatolian has been ancient also and ceased long ago. 

The limits of this district are not yet sufficiently known to us. 
It is certain, however, that the north-western limit does not 
coincide with' the recent natural.limit of the Anatolia—with the 
Bosphorus and the Sea of Marmora, but it is to be looked for 
somewhere in the Balkanian peninsula; . The Western Anatolian 
district occupies, conclusively, the more southern part' of the last 
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named peninsula, the western part of Anatolia from the Mediter¬ 
ranean Sea to the western borders of the interior Anatolian 
plateau, extending along the southern shore of the Black Sea. 
as far eastwards as the neighbourhood of Trebizond. 

5. The Armenian district (At\). 

The whole number of species known from this district is larger 
than that of any other, being 134 (8 M + 62 A -f 54 L -f 10(4), 
which indicates the exceptional richness of its fauna,. 

The analysis of this fauna shows its affinity with the fauna of 
the preceding district, since 62 species are in common with the 
latter; it is of interest that many species are peculiar to both 
these districts, being unknown beyond their limits. Tin’s affinity 
is certainly due to the fact that they both belong to the same 
(Balka.no-Anatolian) province. Far more interesting is the 
difference, between them: out of 134 Armenian Orthopbera no 
fewer than 74 do not penetrate into Western Anatolia. This 
group is composed of very different elements. First of all we can 
distinguish';in it an admixture of tlie more northern (steppe and 
boreal) forms, which are 12 in number, as follows; 

Parapleur.us alliaeeus. Steupbotlmis pnlviuatus. 

■' Stenobot liras jfiseheri. • „ yseulam. . 

„ nigromaculatus. Gomphooerus sibinctis eaueasieus. 

, „ iipricnrins. • Aroyptera fasea. 

„ maevoemis. Loeusta caudata kolenatii. 

„ luemorrljoidalis. Olynthoscelis grisea. 

The absence of these forms from Western Anatolia may indicate 
that they did not come to Armenia through the Balkanian 
peninsula but across the Caucasian isthmus. Borne of them, for 
example Arcyptera and - GompJiocenis r are absent from Western 
Anatolia simply because in this latter district there are no places 
(high mountains) suitable, for their habitation. The same cause 
explains to us why-.'the following four alpine species : Orphania 
scuta,tm zqcharwh 2 J aorodo-)toimhrmmer% Pa, fchert, and P$. 
spesularis, do not--penetrate into' Western Anatolia* 

A very characteristic group of the Armenian Orthopbera. is 
formed by the 13 species belonging to the true Eremiau fauna. 
Their list is as follows: 

" Eremiapbila genei. 

. 4; Acrid;*, robust a. 

Stenobothrus simplex. 

■ Stimronotus amiolicus. 

' Pulksielk tmchmamu 

Pv rgod era arm a ta. 

<Edaleas mlokosiewitclii 

Since all these species are good flyers it is evident that they 
came into Armenia in recent times from the neighbouring 
deserts of Persia and Mesopotamia; this view is supported by 


Splii n'gonot us bal teat us, 
Sphodromerus cuulosyriensis; 
■Platycleis escalerai. 

AI edecticus assimilis. 

Gryllus tartaras obscurus. 

„ liebra'us. 



OF OIITJIOPTERA IN THE CAUCASUS AND WESTERN ASIA. 459 


the fact that .most of them are restricted to the eastern parts of 
the Armenian district. 

But the majority in the group of Armenian Orthoptera which 
do not reach Western Anatolia belong to species peculiar to 
Armenia (or to both Armenia and Syrian Anatolia). They are 
23 in numberj as follows : 

Stam’OMotus lumen stein i kurda. 

^Cueiilligeva maculbiems. 

•Pampliagus versini. 

** „ bvumierianus. 

^Eunoth rotes derjugiui. 

Itedlimoiiel 1 a armeiliana. 

J*a‘eiliinon tschoroeliensis, 

„ kutahieiisis. 

„ syrincus. 

„ concinnus. 

•Kurdin nestero vi. 

^PlionoeliorioH satmiini. 

No fewer than one half of them should be regarded as the relies 
of the u ancient Mediterranean” fauna, (these are marked with an, 
asterisk), to which. also belong the following 13 species whose 
area of distribution extends also beyond Armenian limits,, .as they: 
are to be found in the neighbouring districts' of Aderbeidzhaiu 
Caspian Transcaucasia, and Somk3 1 eto-Kaklietia : 

Xmethiscscberichi. 

„ ' holtzi. 

Nocarodee sevrieollis. 

Pezotettix rugulosa. 

Platyeleis squarnipteva. 

Paradrymadusa sordkla. 

'We find, thus, in Armenia 27 relics of the “ ancient Mediter¬ 
ranean ” fiiutm winch find here their western limit of distribution 
and do not reach Western Anatolia. 

The remaining 7 species of Armenian Orthoptera. which do not 
range farther westwards (Empusa pemncornis , Aerida ntmUd, 
Isoplu/a triangularis , /. aemmnata , OlynlJiaseeUs indisiincta* 
JJoltchopoda euxinuj and ' Gryllus frontalis) are partly of indeter- 
m ina is zoogeograpineal value, or their absence from Western 
Anatolia may he explained as a result of insufficient investi¬ 
gations. 

Summarizing the results of our analysis of the Armenian fauna 
we may conclude that it is a Balkano-Anatolian fauna in its chief 
characters hut well distinguished from it by (!) the well expressed 
influence of the Eremiau fauna, (2) the great number of endemics 
and relics of the u ancient Mediterranean M fauna, and (3) some ad¬ 
mixture of boreal, and steppe forms. 

1 think the frontiers of the Armenian district should be drawn 
in the following manner. 


CEdipoda sclioclii sclioelii. 
T1 lit! pom ei ia lederori. 

H el i o]) t ery x 1 su m mil i s. 
Tin et'Iris snussurei. 

., eariuutus. . 

„ eisfci. 

„ bilobus. 


I soph ya rod sj a i1 k oi. 

'* ,, poltoratskyi. 

Saga eappadodea. 
*Drymadusa curvieereis. 

* „ rectieatida. 

konovvi. 

•Olynthoscelis aimuiipes. 

* „ signata. 

* „ zebra., 

„ kurda. 

•Troglophilus escukrai. 
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The northern boundary coincides with the chain of Pont us, 
coming on the east very near to Batoum and embracing a narrow 
strip of the Adzharian chain; fx*om here it runs southwards along 
the Arsian chain as far as Arax, where the contact of Armenian 
and Aderbaidzhan fauna takes place; farther on the boundary 
turns eastwards along the chain of Aghridagh as far as Ararat,, 
from where it goes southwards along the watershed of.the basins 
of Urmiali and Tigris. The western boundary is presented by 
the margin of the central plateau of Anatolia, and the southern 
one goes in its western part along the Gilician Taurus and 
An titan rus, not yet being satisfactorily known farther eastwards 
owing to the lack of investigation. I suppose it coincides with 
the Armenian Taurus. 

As the territory of this district is far more extensive than 
that of any other, it causes us to suppose that it should be divided 
into two or more separate districts. Borne modifications of the 
Orthopteran fauna of different parts of Armenia support this 
conclusion, but I cannot offer any satisfactory division, as our 
knowledge of the fauna of southern and south-eastern parts of 
Armenia is extremely limited. Further investigations 'of this 
district should be, therefore, of the greatest 'zoogeographical 
interest. 

6. The Syrian Anatolia { A.S.) 

This district belongs to those which'have been less investigated, 
as is evident from the small number of species known of it, this 
being only 106 (9 M 4- 50 A 4*38 L-f 9 G),'.'though its southern 
position and dry climate offer the best conditions for the develop¬ 
ment of the richest Orthopteran fauna. 

As for the composition of its fauna, it may be regarded as very 
closely related to the fauna of Syria proper, all differences being 
of an accidental nature. On the contrary, the difference existing 
between this fauna, and that of Armenia is rather well defined in 
the lack of the most characteristic Armenian endemics and in the 
evident influence of the Eremian fauna which is a typical feature 
of the fauna of Syria. 

The boundary between this district and the Armenian one 
coincides with the southern limit of the latter district- following 
the chain of the Gilician Taurus; along, the Euphrat valley this 
district penetrates .into. Armenia, as is to be seen on the map. 
All the other boundaries of tins district lie beyond the limits of 
the country which we are studying now and are entirely unknown 
ms yet. 

7. The Pontian district (P.), 

The fauna of this district includes 59: species -of Grthopfcera 
(1 M 4- 27 A 4- 20 L-f-11 G); having been well investigated it 
cannot be considered very rich. 

The analysis of the Pontian fauna shows us tlmt it is very 
■closely related to the fauna of Western Aiiatolia, including only 
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15 species which do not range into the latter district. Of these 
15 species no fewer than three or four ( Gryllus frontalis, Ste.no- 
bothrm macrocerus , Arachnocephalus restilus and, perhaps, Doli- 
chopoda eucdna) should be regarded as not having been found as 
yet in Western Anatolia owing to the lack of investigations only ; 
one— (Edaleus mlokosiewitcki , being a very strong flyer, doubtless 
came to the Pontian district from the east in recent times; the 
presence of (Edipoda schochi scJiocki may be satisfactorily explained 
by the influence of the neighbouring Armenia; and, finally, 
three species are peculiar to the Pontian district —Podisma 
koenigi (Pontian endemic ranging also into the adjacent western 
portion of the Somkheto-Kakhetian district), P. satunim. and 
Olynthoscelis kerketci. The remaining six species are of great 
interest: three of them are definitely boreal in their origin and 
inhabit the alpine district of Western Caucasus, from whence 
they come into the Pontian district; this descendance of the 
representatives of alpine fauna to the sea-level is due to the 
great humidity of the Pontian climate, this fact being very 
characteristic for the fauna of this district. The last three species 
are Pdecilimon schimdti, ■ Isophya Pyrenees and Olynthoscelis fidlax 
—all. northern Balkanian in their origin and sylvan in their 
habitation, which leads us to the conclusion that they come to the 
Pontian district from the north—through the Crimea. 

Thus, we may consider the Pontian fauna as an impoverished 
Balka;no-Anatolian one, with the admixture of peculiar and 
boreal forms and species of northern Balkanian origin which came 
herefrom the north. 

The eastern limit, of the Pontian district is formed by the chain 
of Soram; the southern boundary goes along the Adzharo- 
Imevetian chain, approaching the Black Sea near Kobulety and 
turning from here westwards along the chain of Panins; the 
western boundary is rather obscure and is to be, looked for some¬ 
where near Trebizond; the north-eastern boundary coincides with 
the upper limit of the forests on the Western Caucasus; and 
the north-western separating the Pontian district from that of 
Aovorossiisk'is indefinite, as. we shall see later .on. 

8/ The Novorossiisk district (N.). 

This district is one of the less investigated ones, the whole 
number of Orfchop.tem known from it being A-f 

18 L+7G), ' - ' 

, Analysing its' fauna-we.-observe• tlie' Tery. close.' resemblance of 
it to that of the. South;'^Bussian.;steppe;; fauna and, on,, the other 
hand, to that of the Pontian district. This intermediate character 
of the hi ovorossiisk fauna is to be explained by the geographical 
position of the Novorossiisk district between the steppe of South 
Russia and the district of Pontn.s. The differences of the 
Novorossiisk fauna from that of the South Russian steppes are 
expressed In seven species, three of them being boreal in their 
.origin. (Siembotkms smdgrisp rOhyA^MmceUs:; 
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griseoaptera) and penetrating lienee from tlie 'mountains of 
Western Caucasus; one ( Plait/cUissepium) is a Balkano-Anatolian 
species coming from the Pontian district; and three remaining 
ones (Parameles tanrica, Oh/nthoscelis- pontica, and Pezotettuv- 
giornai) are of special interest. The first two of them are peculiar 
to the southern part of the Crimea, and the Pezoiettix is a 
characteristic Mediterranean species, unknown ■ as yet in the 
Crimea, though doubtless present there. The presence in the 
Novorossii.sk district of these three species, which are absent from 
all other districts of the Caucasus, indicates that this district was 
once in a direct connection with the south of the Crimean 
peninsula, the time and place of this connection being at present 
unknown to us. 

As t > the boundaries of the Xovorossiisk district, its inter¬ 
mediate position and the transitional character of its fauna render 
them very obscure.; I think they are not very markedly defined ;• 
its southern boundary separating it from the Pontian district is', 
to be looked for somewhere between Tuapse and Botchi. 

9. The SomJcheto-KaJchetletn district (S.-IL). 

The Orthopterau fauna of this extensive district, though fairly 
well investigated, is not yet fully known, as is evidenced by the 
fact of the recent description of some new species and subspecies 
inhabiting it. The whole number of the known Somkheto- 
Kakhetiaii Ortlioptera reaches 79 (7 M + 35 A -f 24 L + 13 G), 
which should be less than the real number by some 10-12 forms. 

The first problem, to be solved is whether this district belongs', 
to' the Steppe or to' the Balkano-Anatolian province. Let us 
consider its affinities to both of them. 

This district has in common with the Steppe province (districts 
of Southern Itussia and of KuhamTerek)• 69 species, the difference 
being *21. Temporarily setting aside eight Sbmkheto-Kakhetian 
endemics, the remaining 13 are as follows: 

*£mi>usa pemueoniiH. • ' ■ *Isopiiya pyraicea* 

^Tettix depressa. ^ •„ amplipenms. .. 

meridhmalift.' . • •• * „ acumhnita, • • 

•• ^Tbalpomena letleveri. : ^TanulrymatlusiiSordidit. 

* Piifcilimon distir,iotas.'" Neraobius heydoui. . 

' & /.„ • bos-plioricus. ' • Gryllus lateralis. - 

*IsopliyA■ fidelanjri.'■ . . ' ■ 

No. fewer titan eleven of these (marked with an asterisk) are 
Balkano-Anatolian- species or belonging to the characteristic 
Ba.lka.no-Anatolia,n genera, and two Gry 11 ids only are recent in¬ 
vaders from the adjacent deserts of the Caspian Transcaucasia, 
Thus it is evident that the difference between the Somkheto- 
Kakhetian. and the Steppe fauna is very well expressed and in¬ 
dicates the entirely different sources, of their origin. 

Turning to the relation of the Spnikheto-Kakhetian fauna to 
the Balkano- Anatolian one we see, that only 16 species inhabiting 
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this district are foreign to other districts of the Ba.lkano- 
Anatolian province, eight of them toeing peculiar Somkheto- 
Kaklietian forms. The remaining eight species are ; 

Stenobotlirus lineatus. Platvcleis vittata. 

Poacilimon distinctus. Olyntlioseelis fallas. ■ 

Isophya adelungi. Xemoblns tartarus. 

pyremra. Gryllus lateralis. 

Out of these only Stenobotlirus lineaius and Flaiycleu vittata 
may be regarded as proofs of the influence of the steppe fauna; 
two Gryllids are of desert origin ; and all others belong to the 
Bal kano-Anatol kin genera „ 

The above is sufficient to enable us to come to the conclusion 
that this district may be regarded as. a part of the Balkano- 
Anatolian province, a conclusion confirmed by the study of the 
Somkheto-Kaklietian endemics. They are eight in number, as 
follows: 

Arcyptera*Havicosta trailscaucasica. 

Celes vuriabilis. carbouarin. 

Tmefcbis zaitzevi.' ■' 

Nocarodes rhnansouse. 

Podisma kocmgi (peculiar to this andPontian district). 

Isophya hi vit tata. ' 

■ ' 'Leptopbyes nigrovittata. 

Olynthoscelis distincta. . 

All these peculiar forms, with the exception of Areyptera , 
Podisma, and Celes, belong to the Balkano-Anatolian genera,.and 
are doubtless not recent invaders. This strongly supports my 
opinion as to the affinities of the Somkheto-Kaklietian district. 
Pod ism a kaenigi presents an evidence of the influence of the 
Pontian fauna, and two peculiar characteristic steppe species, 
Areyptera favicosia and Celes variabilis (as well as Stenobotkras 
lineaius and Plaiyeleis rittata), are doubtless immigrants from the 
Kuban-Terek district (through the Daghestan), the somewhat 
different natural conditions of Transcaucasia causing the sub¬ 
specific difference^between the Transcaucasian and the primary 
steppe forms. 

We ougl 1 1, therefore, to consider the Bomkheto- Kakhetia as 
a district of the Balkano- Anatolian province, bearing in its fauna 
some hints of an influence of the South Russian steppe fauna, 
migrating from the north around the eastern end of the 
Caucasus through the Daghestan. 

The outlines of the Somkheto-Kaklietian district are very 
complicated and circuitous. I include in it the southern 
forest-clad slopes and hills of the Great Caucasus from Syanetia 
on the west to the south-eastern extremity of this chain; here 
the district branches around this end on the northern scopes, thus 
coming in contact with the Daghestanian district; through the 
Surani meridional chain the northern half of the BomMieto- 
Piioc. .Zoom Sop.—192Ip&&. • 32 ■ 
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Kakhetian district is connected with the southern part, the district 
thus ranging all over the northern slopes of Minor Caucasus 
as far eastwards as Karabagh, where its fauna, becoming gradually 
poorer, comes in contact with the fauna of Aderbaidzhan. 

10. The Talysh district (T.). 

The fact that we only know 45 species of Orthoptera (3M + 
24 A -f 8 L +10 G) from this district is certainly clue not to its 
poverty but to incomplete investigations. 

As regards the composition of the Talysh fauna,, it gives the 
impression of bearing resemblance to that of the adjacent Caspian 
Transcaucasia, being distinguished from it by the presence of 
five forms only, as follows: 

Acrida turrita tumta. 

Parapleuvus alliaeeus. 

Stenobothrus inacrocevus. 

Epacromia strepens strepens. 

Platycleis eapitata. 

The latter of these is an endemic species, while the presence of 
the four remaining ones indicates the close affinity of the Talysh 
fauna to that of the Balkano-Anatolian province. The most 
remarkable fact is that Acrida turrita and Epaeromia strepens 
are represented in the Talysh district, not by the desert sub¬ 
species inhabiting the Caspian Transcaucasia and Aderbaidzhan, 
but by the same races that are met with in the districts belong¬ 
ing to the Balkano-Anatolian province, the range of these sub¬ 
species being discontinuous. The affinity of the Talysh fauna 
with the Balkano-A natolian one is even more defined by the fact 
that its difference from the latter can he based upon a single 
subspecies (leaving tlieendemic.P/w^cZw mpitata aside)— Bedims 
mrnmroms holdyrem , which no doubt came here recently from 
the neighbouring deserts. The influence of the Erembui fauna on 
the fauna of Talysh is, generally speaking, very well marked, 
resulting in the presence of such forms as TJmoemirm dor sains, 
Plaif/cleis escalerai , Lwgryllm kmarnktim, etc., but it should be 
regarded as of secondary nature. The immediate connection of 
.the Talysh with the.other, districts of the Balkano-Anatolian 
province is now absent, but it no doubt existed formerly; I think 
it should be looked for in the south-eastern (Ivarabaghian) branch 
of the Somkheto-Kakhetian district which formerly used to 
reach the Talysh. . 

In the district of Talysh I include only the rather narrow strip 
along the southern shore of the Caspian Sea, the southern bound¬ 
ary of this district being the upper limit of the forests on the 
northern slopes of the Talysh mountains. The north-western 
boundary delimitating Talysh from the adjoining deserts of 
Caspian Transcaucasia is rather indefinite ; the north-eastern one 
is completely unknown. 
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11. The district of Aderbaidzh.au (Ad.). 


This district possesses a very rich Orfhoptevan fauna, the 
number of species known being 125 (9 M *f 1 P -f 76 A -f 24 L 
+ 15 G); the real number should be considerably larger, not less, 
I believe, than 150-160. 

The most interesting features of this fauna are as follows. 
First of all, the presence of a representative of the suborder 
Phasmodea (Gratidia bitmercidata )—which is not to be met with 
in any other district, except Caspian Transcaucasia—clearly 
indicates that the Aderbaidzhan fauna belongs to a quite distinct 
zoogeographies*! division. This is supported by the large number 
of Mautodea, Acridiodea, and Giyliodea, while the number of 
Loeustodea is comparatively small. Among the Acridiodea the 
large number of species belonging to the family CEdipodid© is very 
conspicuous; there are thirty (Edipodi.ds here against ten, for 
example, inhabiting the neighbouring ■ Somkhefco-Kakhetian 
district. But the fauna of Aderbaidzhan is as remarkable for 
what it lacks as for what it possesses. Out of these negative 
features the total absence of the genera Ckrysochraon, Gompho-: 
cents y Arcypiem, Psopkus , Oeles , and Podlsma is very remarkable ; 
they are all of northern (boreal or steppe) origin, and do not 
reaclir this district. Yet more interesting is the composition of 
the fauna of Loeustodea-: out of the whole family Pbaneropten'cl©, 
so well, represented in the districts' belonging to the Balkano- 
Anatolian province, we only find two here —Phaneroptera falcata 
and Tylopsis thymifolia, both very strong flyers and doubtless 
recent immigrants; the highly characteristic for the Balkano- 
Anatolian fauna family Sagidm is represented in Aderbaidzhan 
by one species only, the most widely distributed Saga ephippi- 
gem ; the majority of Locustodean fauna being thus formed by 
the Decticid©, which are sixteen in number, mostly species of 
distinct 44 ancient Mediterranean” origin. 

The originality of the Aderbaidzhan. fauna is most clearly 
demonstrated by the large number of peculiar. • species (some of 
them also ranging into Caspian Transcaucasia); nearly one third 
of them are not to be found-in -any other. district of the country, 
being distributed beyond its limits, while eighteen are true 
endemics, as follows: 


Eremiapbila persien. 

Bruimerella mirabilis, 
Sehitharista braiuieri. 
Thalporaeiia porsa. 

Ilelioscirtus moseri fcieliomirovL 
Tmetliis persa. 

„ ■ carinatus. 

Npcarodes woroiio wi. 

„ schelkovtiikovi. 


Derocorys rqseipenms Iazurescens, 
Drymadusa grisea. 

Faradrymadnsa pastnchovi. 

„ satuiiini. 

si* ■ ; persa. 

„ . . longipes. 

„ bocquilloni. 

Platycleis persica. 

Olyntboscelis satmimi. 


Amongst these endemics a great percentage of the 44 ancient 
Mediterranean ” forms is evident, as, for-example, all Paradry- 
madam species, Drymadma grisett, two species of iVocarodes, etc. 

' 32 * 
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'Very characteristic of the Aderbaidzhan fauna are also nu¬ 
merous Eremian genera and species, for example : Eremiaphila , 
Oxythespis, Ilelioseirtiis, Sphingonotus , Derocorys, Sphodro - 
merits, etc. 

Summarising the results of our analysis, we may characterise 
the fauna, of the Aderbaidzhan district as a true Eremian one, 
with a well-marked admixture of “ancient Mediterranean w forms 
and. with very slight indications of the steppe fauna, which pene¬ 
trates here through the Somkheto-Kakhetian and Armenian 
districts. 


I include in the Aderbaidzhan district the Persian province 
bearing this name (but not the recently formed republic of 
Azerbaidzhan in Transcaucasia), as well as the valley of middle 
Arax from Kaghyzman as far as Migry. Thus, the northern 
boundary is to be drawn along the southern slopes of the Minor 
Caucasus at a somewhat considerable height, about 6000-7000 feet 
above the sea-level. To this district also belongs (I am not yet 
sure whether partly or wholly) the Kavabagh, where the Ader¬ 
baidzhan fauna comes in direct contact with the here already 
impoverished Somkheto-Kakhetian one. Farther eastwards the 
northern boundary of Aderbaidzhan goes along the eastern 
boundary of the Zangezitr chain and near Migry goes over the 
Arax, turning eastwards nearly parallel with the latter river a,long 
the chain of Kariidagh as far as the Talysh chain ; farther on 
the• boundary of Aderbaidzhan coincides with the latter chain. 
The western boundary is the same as the eastern limit of 
Armenia, which we have already considered above. As for the 
southern limit it is as yet unknown,-but there are some indications 
that it lies rather far southwards in Central Persia. 


12. The district of Caspian Transcaucasia (T.O.). 

The Orthopteran fauna of the'deserts of the eastern or Caspian 
Transcaucasia as compared with other districts has been more 
fully investigated. The amount of its known species is 98 
(6 M 4* 1 P 4* o() A 4- 24 L 4- 17 G), which number is, j suppose, 
very near to the real one. 

If we take into consideration the uniformity of this district, its 
fauna, may be regarded as a rather rich, one, though poorer than 
that of Aderbaidzhan. The' difference between the fauna of the 
latter .district and that of .Caspian .Transcaucasia appeal's to be a 
very marked one, since as many as 45 Aderbaidzhanian forms do 
not reach Caspian Transcaucasia, Out of them 23, that is nearly 
half, are species of “ancient Mediterranean ” origin, as follows:" 


Pallasiella bolivari. 
Pyrgodera amiata. 
Bruimerella mirabilis. 

11 el i opter v x h umeral is. 
Ckarora crossivenosa. 
Trinclius schrenki. 

4 species of Tntef his. 


4 species of NoeaVodes. 
Drymadusa grisea. 

„ koiiowi. 

4 species of Paradrymadusa. 
Platycleis persica. 

„ squaii) iptera. 

Olyuthdscelis satuuin i. 
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The typical Eremian forms which do not penetrate into 
Caspian Transcaucasia from Aderbaidzhan are 19 In number: 


Eremiaphi]a persica. 

0 xy thespis wagneri. 
Fisclieriii ballica. 
Plepharis lneudieu. 
Duron ia iracta fra eta. 
Plafcypfermi tibialis. 
Scmtharista broimeri, 


Hdioscirtus raoseri nioseri. 

„ ticUomirovi. 

U species of Splungonoius, 

Lej itotem is graoil is. 

I >erocorvs roseipennis laznresceiis. 
Schistoeerca peregrina. 
Sphodromevus so rap is. 


This list includes a rather large percentage of forms of more 
southern origin (/. e. Indo - Ethopian), such as Oxythespis, 
Fischeria , Blephcn'is, Schistocerea, Sphodroments. which are to be 
regarded as recent invaders into the Eremian subregion and do 
not reach its northern parts, which accounts for their absence 
from the Caspian Transcaucasia. Besides,. two species are 
common to the latter district but represented by distinct sub¬ 
species (puronia fracta and JJerocorys roseipeums), and nearly 
all the remaining species are remarkable for their sporadic distri¬ 
bution, being bound to certain habitations which are not to be 
met with in Caspian Transcaucasia; their absence from the latter 
district is thus easy to understand. 

The remainder is formed of three species: SienobotJims 
ziibqioskyi) CaUmiemts dilatutus, and Orphama smtatd zachardv'L 
The first of them is too little known as regards-its geographical 
distribution, and the two others are Balka.no-Anatolian species 
confined to the alpine pastures which are absent from Caspian 
Transcaucasia. 

The negative features which distinguish the fauna of Caspian 
Transcaucasia from that of Aderbaidzhan are thus'very 'numerous. 
Nevertheless, they are but of little zoogeographies! value, being due 
to the comparative youth, of the fauna of Caspian Transcaucasia , 
it being the cause that "Vancient Mediterranean■ species (mostly 
flightless or bad livers) and the Eremian ones of more southern 
origin have not.had time enough, to extend their range of .dis¬ 
tribution into this district but recently left by the waters of the 
Caspian Sea- 

Let us see now what. is. the positive distinction of the fauna of 
Caspian Transcaucasia from that of Aderbaidzhan. The forms of 
Caspian Transcaucasia which are not found in Aderbaidzhan are 
19 in number, as follows: 


Gelastorrliinus sagitfca. 

Duronia fracta kalmyka. 
Stenobothrus potneus, 

* „ parallelus. 

•Gotnpliocerns inaculatus. 
♦Arcyptera flavicosta ti*a»scaacasica. 
*Celes variabilis carbonari a. 
Derocorys roseipermis roseipennis. 
**P(jecilimon. disthictus. 

„ bosphoricus. 


Wsopliya adelungi. 

** „ schmidti. 

# *Leptophyes alboviitata. 
^*Paradrymadusa sordida. 
Platycleis burri. 

„ decpciforinb. 

' # „ vittnta. 

* . „ grisea. 

^Olyntboscelis indistincta. 
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Two of them belong to the species represented in Aderbaidzhan 
by other races (Ditroma and Derocorys ), and four are of no value, 
their zoogeograp Ideal character being unknown ( G-elmtorrhmtis, 
Stenobothrus petrams, PlaiycleJs bum, aiid PL dectictfohms). 
Thus, the difference is based on 13 species only, out of which six 
(marked in list with an asterisk) belong to the steppe fauna- and 
seven (marked with two asterisks) are Balkano-Anatolian ; they 
all. inhabit the Somkheto-Kakhetiun district as well, ‘which 
explains their appearance in Caspian Transcaucasia through 
recent immigration from the latter district. 

This connection with the Somkheto-Kakhetian fauna is, never¬ 
theless, but of little importance, the differences between it and 
that of Caspian Transca ucasia being too numerous. 

Summarizing these facts, we may conclude that the Ortho- 
pteran fauna of the Caspian Transcaucasia is undoubtedly in 
dose affinity with the Aderbaidzhan fauna, being nothing more 
than the northern vanguard of the latter, distinguished by some 
impoverishment and by slight marks of an influence from the 
Somkheto-Kakhetian fauna. The past history of the fauna of 
Caspian Transcaucasia should be rather short and simple: the 
vast plains of eastern Transcaucasia dried up after the retreat of 
the Caspian Sea were populated by the .most mobile and progressive 
elements of the Aderbaidzhan fauna, while Balkano-Anatolian, 
and steppe forms proved mostly to be.unadaptable to the rough 
conditions of life in the newly formed deserts. 

The southern boundary of this district, delimitating it from 
Aderbaidzhan, is not clearly enough defined, the still continuing 
northward migration of Eremian elements being the cause of its 
indistinctness; the approximate direction .of this boundary is to 
be seen above in the section dealing with the Aderbaidzhan 
district (p. 466). 

'The boundaries between the Caspian Transcaucasia and the 
Soinkhefco-Kakhetian district are also mentioned above. The 
district of Caspian Transcaucasia gives a. very long and narrow 
branch northwards, along the western shore of the Caspian Sea, 
but it is still uncertain where the northern boundary is to be 
drawn, for the deserts along this shore are as yet unexplored. 

. 13. The district- of Caspian Ctscaiimsia (C 

■ This district is inhabited by 70 species of Orthoptera (4 M-f 
30 A4-13 L-hl4G) and, as its fauna may be , regarded as 
having been thoroughly investigated, this number cannot be'ex¬ 
pected to-increase'in a:-marked degree after further explorations., 

A glance at the composition of this fauna enables us to conclude 
that it belongs to the Eremian subregion. This is evident from 
the fact of the relative abundance of Aeridiodea and Gryllodea in 
comparison with the poverty of Locustodea ; it is even still more 
supported by the study of families: (Edipodidae being well 
represented, the Becticida also, while of the Fhaneropteridte there 
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is here one species only—the very well-Hying Flmaeropieni 
falcata , penetrating into this district from the neighbouring 
district .of Kuban-Terek along the valley of Knma. 

The fauna of Caspian Ciscaucasia shows the greatest resemblance 
to that of the district of ■ Caspian Transcaucasia, the difference 
between them being based, upon the negative features of the first,, 
while a rather large number (46, i, e. 2 M -f 1 P -f 21 A -r 
17 L-j-5 G) of Transcaucasian Orthoptera do not range into 
Ciscaucasia; a careful examination of this group shows that it is 
composed of species of distinct southern origin, except Arcyptem 
Jktvwosta and Celes variabilis , which are members of the steppe 
fauna represented in Transcaucasia, and Ciscaucasia as well though 
by different geographical races. As for the positive differences 
of the Ciscaucaftian fauna from that of Caspian Transcaucasia 
they are 16 in number, as follows : 

Acrida turrita turrita. (Edipoda schoclii eaucasica, 

# Chrysocbraon dispar. ^Hvalorrliipis elausi. 

# Stenobotlirus laemorrhoidulis, Tmetliis immcatus. 

'' *$taiirohotus brevicollis. . # Saga pedo. ' 

■ „ '■ kmissi. ' ■ # Platy cleis montaua. 

.'Arcyptera flavicosta flavicosta, . Deeticus yeiTucivorus schugurovi. 

*Epacromia tergestina. ••• **Oryllus odious. 

' .Celes variahilis varuibilisT. ^Tridactylus Tartarus. 

Five of them are but geographical races (subspecies) of. the 
species represented in Transcaucasia as well; one, Tmeth Is 
immcatus , is very closely related to the southern T. hilobus , and 
is, perhaps, also but a race of the latter. The remaining group of 
ten species is composed of seven steppe forms (marked in above 
list with an asterisk) and three are desert species originating from 
the Turanian province of the Eremian subregion (two asterisks). 
The presence of these Litter is very interesting, as it'gives an 
evidence of the affinity of the Ciscaucasian fauna to that of the 
Kirghizian district of the Turanian province adjacent to it 
on the north-east. It is a very curious fact that the affinity of the 
Ciscaucasian fauna to the Turanian province is far closer than it 
is to' the Iranian one; -a comparison of the. fauna of' Caspian 
' the Ciscaucasia with that of the Kirghizia n deserts, shows' us that; 
the first contains one species only which is not represented in the 
second: this is (Edipoda schocM . cmeasim, an evidently new 
intruder into the Ciscaucasian .plains'"from the dry stony hills of 
Transcaucasia. This leads ns tb the conclusion that the desert 
plains of Caspian Ciscaucasia, quite recently left by the retreated 
Caspian Sea, got their Orthopteran fauna mostly from the north, 
being'populated by the most progressive elements of the .steppe 
and Turanian fauna-(the greater part of which are also proper to 
the Iranian province of the same Eremian subregion), while the 
migration from Transcaucasian deserts was prevented by some 
unknown factors. As the eastern Ciscaucasian plains were at 
first separated from the Kirglnzian deserts by the Strait of 
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Many tell (which joined the Black Sea to the Aralo-Caspian basin), 
it is necessary to conclude that the process of populating these 
plains began after the.drying up of the above-named, strait, and 
the-'whole fauna of the Caspian Ciscaucasia, should be regarded 
as being of quite recent origin, which explains the absence ol: 
some characteristic Kirghizia!! forms, as, for example, Annene 
alaia , Oxythes-pis turconwmce* PynjocUra arrnata, etc. All above 
considerations support the idea, that the deserts of the Caspian 
Ciscaucasia form a distinct zoogeographies,! district of the 
Turaniiui provinee. 

As for the boundaries of this district, they are all well marked 
except the southern one. This district occupies the clay and 
sandy deserts adjacent to the lower currents of the rivers Kuma, 
and Terek, as well as the whole .valley of the Manytch. I con¬ 
sider the latter valley as the northern limit of this district, 
while the western and south-western are determined by the 
corresponding boundaries of tbe South-Russian and the Kuban- 
Terek districts. The southern boundary, delimitating this 
district from the Caspian Tran sea,ucasia, is yet unknown, and I 
suppose It is not very sharply defined. 

14. The district of Western Caucasus (C.Oc.). 

The Orthopteran fauna of the subalpine and alpine zones of 
the western part of the main Caucasian chain includes 40 species 
(24 A 4- 13 L -f 3 G). Amongst them a very striking group is 
formed by 20 species of evident boreal origin, as follows: 

StenoboUirus apricarius. 
*&otnpliccercu3 sibiricus cauoasiciis. 
Arcyptem fnsca. 

^Mecostetlmsgrossas. 

^Psoplms stridulus. 

# Pod isma pedcstris. 

^Locusta candata caudata. 

^Platycleis vu?seli. 

# I)ediicns vemioivomw vemurivorus. 
^Olyntboscelis griscoaptcra.' 

The presence of these boreal species as well as the total .absence 
of : representatives of Mantodea, the small number of Cry linden,, 
the poverty ofCEdipodkhe and Dectichhu—this all gives to this 
fauna a, rather northern character. This character is further 
strengthened by the remarkable fact that eleven, A e, more than 
half of the above-named boreal species (marked by an asterisk), 
show a discontinuous range of distribution, their main (northern) 
area being separated from the Caucasian one by a- large space of 
South-Russian steppes from . which . these species are totally 
absents As regards the way by which these boreal elements 
came to the Caucasus there may be two different suggestions; 
either they migrated via Balkanin and Asia Minor, or reached 
the Caucasus direct from the north at some remote time when the 


Tettix bipunctata. 

, ■ „' subuluta..' . 

Bivapltuirus alliaceus. 

". Ckrysochraoii dispnr. 

■r n : ' .' brachypterus. 
Stenobotbrus nigrouiaculatiis. ' 
„ viridnlus. 
n , . baemondiqidalis. 

# . ventralis.. 

; !# ■' , ' „ ■ ..' scalaris. ■ ■ 
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climate of South Russia was colder and damper, which might 
occur during the (Racial period. As a good manv of the boreal 
species, as for example, Aleeostethus. Psofhvs, Pedis nm pedmtri*, 
are doubtless absent from Asia Minor, the latter supposition 
should be by far the more correct. 

The remaining 22 Orthoptera. of tin's district show rattier 
mixed affinities. The most marked affinity is that to the 
1><ilkai 10- Anatolian fauna as expressed by the presence of E Deg¬ 
rades eyanipes , four species of Piecili-mou^ four Isophya and two 
.Psorndonolus, while the direct influence of the steppe fauna is 
evidenced by the presence of such forms as Stenohothnis macro- 
cents. St. pandlelus , and Celes variabllis varied)<li$. 

The endemic forms of the Western Caucasus are only four in 
number: Podisma satunini, P. rojlpes, Isophya caucus ica, and 
I. kaliseheyskyi, their small number being a rather characteristic 
feature of this fa una,. 

The northern and southern boundaries of this district coincide 
with the upper limits of the forests on the corresponding slopes 
of the Caucasian chain while the eastern .boundary, delimitating 
Western .Caucasus 'from the district of Eastern Caucasus, is' as 
yet insufficiently known; ! suppose it is somewhere near the 
sources of the Tereik and the Aragva. 

15. .7 he district of Eastern Caummis (C.Or.). 

Only 17 species of Orthioptera, (11 A -j~5 L + l. G) are known in 
tiie eastern.part of the .Caucasian. chain ; its fauna being thus 
far poorer in comparison with that of the preceding district. 
The most interesting features of this fauna are: the small 
number of boreal and, in general, northern species and, further¬ 
more, the presence of two exceedingly well characterized and, 
therefore, very ancient .endemics —Podisma lezgina and PMoeeras 
menelriesi, the latter being the single representative of its genus. 

The boundaries of this district are easy to understand. 

16. The district of the ..Gmicmus Minor (CM.). 

The Orthopteran fauna of this district, being rather well 
investigated, includes but 52 species (30 A 4-18 L *f 4 G), which 
indicates its poverty. 

The analysis of this fauna indicates its close affinity to that of 
Armenia, only twelve species being strange to the latter district, 
as follows:— 

^Chrjsockruon dispar. 

Stenobothrus vverueri sviridenkoi. 

Gorapbocenis vanegatus. 

^Arcyptera Havicosta transcaucasica. 

^Psophus stridulus. 

*C.eles variabilis carbouaria. 

The bulk of this group evidently belongs to'’.species: of boreal 
origin (marked in the list with; an of . them being 


Pfficilimon similis. 

' *Meconema tbalassiimm. 

# Hatycleis bicolor. 

* „ weseli. 

; „ iljinskii. 

# J)ecfcicus .verrucivoms vemicivorus. 
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the leading forms -of the Boreal fauna ( Ghnjsochraon , Psophus , 
Meconema) ; their presence here, together with their absence from 
the mountains of Armenia, allows us to conclude that they came 
here somehow from the Great Caucasus, perhaps by the transverse 
chain of Surarn which'joins the mountains of the Minor Caucasus 
to the main chain. In this characteristic admixture of boreal 
forms, as well as in the presence of two endemics (Stenobothms 
werneri sviridenkoi and Platydeis iljinsMi ), I See the sufficient 
cause for separating this district from Armenia. 

The district of Caucasus Minor occupies the high table-lands 
of Akhalkalaki, Kars, and Alexandropol, sending a narrow and 
long branch along the shores of the Goktclia Sea and, farther 
south-eastwards, along the chain of Zangezur. The northern 
boundary coincides with the upper limit of Somkheto-Kakhetian 
forests; the western goes along the Arsian chain; and the 
southern is exceedingly circuitous, being not yet satisfactorily 
explored. 

The difficult task of drawing the accompanying map of 
zoogeographies! districts has been, undertaken in a most friendly 
way by P. I. Nagorny, and I avail myself of the opportunity of 
once more expressing my sincere gratitude to him. 

EXPLANATION OP THE MAP. 

Zoogcotjraphical division of the Caucasus and Western Asia. 

■ (Text-tig. X, p-454.) ■ ■ 

PAL/EARCTIC REGION. 

I. Steppe subregion. 

Soutk-Unssian Steppe province, 

; - (Rossia mendionalis).—South-Hussian district. • 

K.-T.—Kuban-Terek district. 

■ X).—Daghestan district. 

XL Mediterranean subregion. 

M(dhano~AnatoliaH province, 

... XST.—Novorossiisk district. 

P.—Pontiau district. 

S.-EL—Soinklieto-Ka'khetian district. 

0,M.™-District of the Caucasus Minor. 

T.—Talysh district. 

Al%~*Armenian district. 

A.M. (Anatolia mediterranean—Western Anatolian district. 

A.S.—District of the Syrian Anatolia. 

i ill. Eremian subregion. 

L Xremia n province. 

Ad. —Aderbaidzhan district;-. 

T.C.—District of the Eastern (Caspian) Transcaucasia. 

2. Turanian province. 

C.C.—District of the Eastern (Caspian) Ciscaucasia. 

IV. Caucasian subregion]?}.. 

C.Oe,— (Caucasus occidental is).—District of the Western Caucasus. 

C.Or.—(Caucasus orlentalis)District of the Eastern Caucasus. 
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In 1869 (Proc. ZooI. Soc. pp. 4-37) Flower described certain 
features in the base of the skull of several genera of Mustelidse, 
especially those connected . with . tli.e auditory bulla and the 
adjacent foramina, recording the position of the glenoid, carotid, 
and condyloid foramina,, •arid noting the shape and relative 
prominence of the mastoid and paroccipital processes. In many 
instances he opened the bulla? arid described the internal struc¬ 
ture. The genera, examined were Liitra, MnJtydns, Meigs, Taxidea , 
■.Mephitis, Helieiis , Aretonyx , Myda im, Gnlo, Mellivora, ■ Golem , 
'Martes, Mustekt, and Rhabdogale \j=Icionyx'] t He summarised, 
the results of his examination of the skulls of the Ursidie, Pro- 
cyonnhe, and jMiistelh.hu as follows (1) The cavity of the bulla 
is simple. . .. That is, although there, are frequently 'trabeculae 
or partial septa passing mostly transversely across the lower part, 
and generally connected with the tympanic ring, there is no 
distinct and definite septum dividing it into a separate outer and 
inner character [misprint for -chamber!.. (2) The paroccipital 

process is more or less triangular, and directed backwards, out¬ 
wards, and downwards, standing quite aloof from the bulla. This 
relation depends chiefly on the want of development of the 
posterior portion of the bulla; and is absent, or obscure, in 
Mastela alone. (3) The alisphenoid canal is present in the 
true Bears, and Ailurus ; absent in all the others [f. e. in all 
M usteli dae]. 

Although these statements have ■■been copied over and over 
again in works on the classification of the Carnivora, further 
investigation shows that not one of them is exact. The bulla 
of llelietis , for example, is as completelydivided as in the 
Felidag and there is a very distinct partition in Orison, Gulo, 
Mellivom, and other genera, although it is not so complete as in 
the typical VEluroidea. As regards the paroccipital process, 
although its prominence and remoteness from the bulla are well 
marked in such genera as Lutra, Mephitis , Mellivom , Meles , 
Taxidea , and others, it is in llelietis and Orison as closely 
applied to the posterior end of the bulla as in typical Fell dag and 
it is even more confluent with the bulla in Bmcilidis than in 
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Mustela, Flower’s statement about the absence of thcalispheimid 
canal may stand with the qualification that the canal may he 
retained as an abnormality. 

In 1885, Miv r art (Proe. Zool. Hoc. pp. Midi.589) supplemented 

Mower’s observations with a few additional facts ami included 
Conepatns,. Piwilotjala, and Lijneodou< in the list of genera. 

Hi nee that date it does not. appear that the facts have been 
re examined. The observations contained in the following pages, 
based mainly on specimens that have died in the Society's 
Gardens, may, therefore, be interesting and useful. 

The Foramina in the Base oj the Skull. 

The AliS'phenoid Canal,- —This tube, as is well known, is 
typically absent in tin? MustelhUe. But in one example of 
fjutra l air a , I Uriel the remnants of it on the left side of the skull 
although the right side is normal. A little distance in front of 
the jam men orate and -higher up there is a small orifice through 
which n bristle can be passed so as to appear in the aperture 
• common to the foramen Imarmn antiemu and the foramen 
rotMndmn. The passage .is no doubt the homologate of the 
alispherioid canal in the Ganidto, Ursidag Ail arm, M ungot,id«w, etc. 
Except as an item of evidence supporting the view that the canal 
iu question is a primitive Carnivore •feature, the discovery of it 
in a skull of Luira is. of up great moment. .As 1 have elsewhere 
pointed out, it may be present or absent in the Hyienida* (From 
Zool. Hoc. 19Hi, p. 444, tig. 2). 

The Posterior palatine foramina, The. normal position of 
these is approximately opposite the inner lobe of the upper 
ca.rnassi.al tooth (pru. 1 ) on the niaxillo-pa.latiiie suture, along 
which they move to a. certain extent backwards or forwards. 
They hold this position in -Marten, Oha/rrouia , (hilo\ Tapra , 
Afellimra , Modes , Arclonpx, Afyda/as, and f/elictis. In Taxklea 
they may bo as far back even - as the anterior edge of the molar. 
In Lpnmdo-n, (rrison, Ictonyx, I\xeilwi4$ 9 .Luira, Pudlopate, 
Yormela , and Mustela, with its related .generic ami subgoueric 
forms, (rale, Butorins, Lutraola, they are on the maxilla 
approximately opposite pm, 3. and removed from the maxiHo 
paint intr suture. In Mephitis, Spilrujale , and' Cone-palm they may 
lie even nearer still to the anterior palatine foramina,, opposite 
pm. -2. 

It. may be noticed that in all the genera with long jaws like 
Aides, Aretonpx , Mydaas, IIdiet is, .and. Maries - they -are set back 
on the suture, whereas in. some genera with short jaws and often 
reduced dentition, like Mustedap...Vorinda,. ihimn, and Lutra, 
they are set .forwards, wholly on the maxilla.... 'Nevertheless this 
position is not always correlated with the leiigth of the jaws and 
teeth, since they occupy the backward position in Mettwora and 
Taxidea. 

Their variation in position within the Mustolidai is interesting 
in view of their constancy in position in other families of 
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(Jaruivora. In the Uvsidm, Procyoimko, Cankla\ and Felida? they 
are always planed bank upon the suture, whereas in the Hytunic!w, 


Text.-Jigure 14. 



Palates of Gulo ffulo(A); lldivlisewretM (B), Melcs mehti (C), Mephitis sp, 
(I)), Orison (E), MeUivova raid (F), showing the position of the post- 
palatine formninn. 


Mmigotkke, and the large number of genera usually assigned to 
the Viverridas they open on the maxilla in front of the suture; 
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ami in connection with the ./Elui'nid (or Mongoloid) families 
cited, if; may ho noted that tlio Eel him, which, like Mast-do „ 
Orison , eh;., have shorter jaws and the teeth more re*.lured 
numerically tlia.ii in any other Carnivora, they are set, hark, 
whereas in such relatively long-jawed forms as the typical 
Yiverridm they are wholly maxillary in position. 

The Foramen roltmd-tm.- ..As in the (Janida*, this foramen is 

visibly separated, from: the foramen Ineernm antiomn in profile 
view of the skull in Maries, ('Jharrouia, thdo, J/diet is, and 
Tax-idea ; but in Mustek r, Putorftt, s*, Orison, Lyvcodon, Tcnyro , 
letonyx , JdenUoyale, Meilirora, Moles, Mephitis, and Lufm it is 
at most visible ns a separate orifice when the orbit is looked info 
from the front, lying quite dose to the foramen lacerum mU-kwn 
in a depression common to the two. Not uncommonly the two 
orifices are (tonfluent owing to the failure of the partition to 
ossify, but within the limits of the genus Ictonyr there is 
individual or racial variation in this particular, and no doubt the 
same is true of other genera. 

The Foramen ovale . : —The position of this foramen with regard, 
to the orifice of the •eiistachian tube varies in accordance with the 
length, of the back of the .skull and with , the .inflation of the 
anterior part of the bulla. Typically it is sepanited, by a con¬ 
siderable' space from that orifice as in Mustda, Fulorim, Maries, 
Oharron-ia , Gtdo, Tayra , Orison, Meilirora, Jfries, IMielis, ami 
Lutra ; but in. Idonyv, Paddidis, Taxidea, Mephitis, dpiloyale „ 
and Compokis the foramen is only separated from the oustaehhm 
orifice by a thin plate of bone. 

The Glwioid foramen .— The typical position of this in profile view 
of the skull is in front of the external auditory meatus either in 
line with it or slightly higher or lower as the ease may be. ft is 
lowest in Taddea. where its is almost, below the lower edge of the 
meatus. In Meles it is, on the contrary, almost above the upper 
edge of the meatus. In Alnstela, Maries, Charronia , Gtdo. Tayra. 
MeUi/mra , felon tpr, Orison , and fen Ira it holds intermediate 
positions. I n Mephitis. Spiloyah , and Oatwpafns it is, however, 
set right over.the-middle*of the upper rim of the meatus; and in 
Jfdicks it occupies almost the same position farther back even 
than in the (Ianidie. 

When the skull is viewed from below, the position of the 
foramen also varies with respect to the auditory meatus* In 
1 Midis, Mephitis, Spiloiftde, and Oonvpatus it is quite concealed 
behind the rim of the orifice. .In 'Maries,- Charroma, and Metes 
it-' is just cbmioaled;' by. its'.-anterior rim. In Mmtelu, PuUtrins, 
Tayra, Iclonyti, Orison, Taeidea, and Mellirom it is just visible 
in; front "of. the anterior rim; of '.the' orifice/■ In Gtdo arid Pntra if 
is exposed in front of the tubular meatus, nearly as far inwards 
as in the ITrsiday 

The Stylomastoid /oramum.- -Typically this foramen lies on the 
inner side of the mastoid prominence and between it and the 
inflated portion of the bulla. It is approximately in line with 
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Text-figure 15. 



A, Part of the skull of IMra lutm showing the abnormal occurrence of the 
alisphtmoid canal indicated by arrow. 

K. Bulla of JMietift ceereMi, from behind showing 

the partition (pt>) descending to the patrons. 

C. The same from below cut open to show the partition (pt.) running obliquely' 

between the anterior ebmnber («) and tbe post(^ior chamber (^). 

D. Bulla of JPutorim putoriw opeiic^ from'behind*showing the thickened spongy 

tissue of the walls and the undivided cavity, 

E. Bulla of Lidra lutra showing the partial division of the cavity by rafters. 

F. The same from below. 

Lettering : 6, anterior and posterior chambers of cavity (in B, O); glenoid 

foramen ; a, foramen ovide ; petrous portion of periotic ; pa, paroccipital 

process; pt, partition (in B, C) ; r, rafter; t, edge of tympanic annulus. 
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the glenoid foramen and. some (Instance from the foramen laeernm 
poslicnm. .its position varies in accordance with the inilatiun <4 
the bulla, and every gradation can he traced from Mudda, where 
it is thrust far out, ho OnUu Lutra , and Mephitis, where it lies for 
in towards the Jar amen laeernm postdenm. it is relatively el user 
to the latter orifice in the Skunks than in other genera. 

The Internal Structure of the Auditory Hullo. 

The bulla, of Hides melee may be described as representing n 
common type in the family *. 

The tympanic ring projects far into the cavity of the India, as a 
large semicircular .lamina. The space between it and the roof of 
the India, is divided into chambers by a few vertical, arched, bony 
plates, arising from the lamina mid the superjacent roof and 
extending transversely inwards on to the inner wall. These may 
he called the rafters. There is also a tolerably large plate rising 
from the upper side of the tympanic ring in front and extending 
horizontally forwards to the bottom of the anterior wall of the 
bulla, terminating internally at a point where the India touches 
the "foramen laccrnm medium. Behind this point the floor of the 
cavity is subdivided by low anastomosing ridges into a,number of 
pockets* .. 

The posterior portion of the tympanic-ring' lies just above the 
fenestra rotunda on the periotic bone ? and the posterior rafter, 
rising about one-fourth of the distance from the posterior end of 
the tympanic,ring, arches -high above the periotic, and terminates 
about half-way down the inner wall of the cavity. This rafter, 
supplemented by the posterior end of the tympanic ring, partially 
divides the cavity of hire" bulla into an anterior larger ami a 
posterior smaller chamber. Nevertheless there is a wide passage 
between them above the periotic bone. The posterior pari, of the 
cavity of the bulla is closed behind, and does hot-extend beyond 
the limits of the India as defined externally. 

The bulla of Maries marks resembles'.' that of. Hides in all 
essential respects, the posterior rafter -being well developed ; but 
in M,fnna all the rafters are less well developed, the posterior 
being quite short,- 

In (llarrooiu jlariynta there is only a - single rafter arising 
from about the middle of the tympanic ring, arching with a 
strong concave curve to the roof, then descending to the lloor 
along the inner wall of the bulla. 

Tayra harhara reseui Ides (Jharrowm .'except that the rafter is 
less elevated and less arcuate, 7 

(lido ynlo is veiy'like 'Meles and Maries ma/rles,huh the pos¬ 
terior ratter has the lower edge, not lightly concave as in those 

# lii this paper the bulla is '.described as^ srpn wh(ai tlw slvull k invorted. Ueiiw> 
the periotic forms part of thy floor of its cavity; and the rarity in boundod by the 
roof ahovo ami by the anterior, inner, aval posterior walk. Flower desoribwl it m 
seen when the skull is in its natural position, and i followed that i-oum* in tin* rase 
of the Foljikn (Aim, Mag*. Nut, Hist. (8) xviii. pp. 326-334) 1616). 
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forma, but horizontn.l or inclined slightly downwards towards the 
inner wall of the cavity. It is thus nearer the periotic bone, and 
diminishes the height of the .passage between the anterior and 
posterior portions of the bulla. 


Text-figure 16. 



A. Bulla of Tar/m barbttra opened from behind. 

B. The same of Gulngulo. 

0, The same of Maries martes. 

D. The same of Maries joina. 

E. The same of Meles mdes opened from below in front and behind, 

F. The same from behind. 

Lettering as in Text-fig. 15. 

Lutra lutrci, cinerea, harang, and macuMcollis have a very simple 
type of bulla, differing from those described above in that the 
tympanic ring, in conformity with the comparative flatness of 
Pttoc. Zool. Boo —-192!, No. XXXIII. 33 
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the bulla, is almost in contact with the superjacent portion of the 
roof, to which it is attached by two or three very shallow rafters. 
The posterior rafter, present in Melts, Gulo , and Maries m (tries', 
is muleveloped, the only trace of subdivision of the cavity being 
supplied by a rafter which extends transversely from the ring 
along the roof and inner wall of the bulk to a point just behind 
the orifice of the carotid canal; and, as indicated on the outside 
of the skull, the cavity of the India posteriorly is far'in advance 
of the paroceipital. process. Except for its flatness the bulla is 
very like that of Tm/ra or Mxirles foima. 

In PwcilogaU, judging from a skull with a partially fractured 
bulla in the British Museum, it seems that the walls of the bulla, 
are thin, not spongy, and that the cavity, reaching posteriorly to 
the paroccipital, is simple and undivided except by incomplete 
rafters, and does not communicate with a chamber hollowed out 
in the mastoid, which is .quite small.. This genus therefore* has 
a• simpler, more primitive bulla than is seen hx Mvstda or in 
Ictnnyx. 

Another type of bulla is found in Gaknh'ali%africana, MuMeki 
erminea^ hlherniea , .and Putbrkcs putorms and faro. The cavity 
of the bulla is continuous from end to end, being undivided by 
septa; but it is V greatly • red need in size, by the thickness of its 
walls, which, instead of being composed of solid bone, thicker or 
thinner, as the case- may be, in.• the '-genera., previously • described, 
is composed of spongy bone permeated with air-cells. These fill 
the entire space above the tympanic ring, and almost obliterate 
the portion of the cavity behind the petrous portion of the 
periotic and also the anterior part of the cavity. There is no 
definite hollow space in the external portion of the periotic; but 
this bone is spongy and porous like the walls of the bulla, itself, 
and its spaces communicate with the cavity of the bulla. 

The bulla of HeMcin{1-.Leperettu) *w quite unique. The tympanic 
ring is fused to the roof but not to the same extent as in 
(hisoveUa and Mephitis, its free edge projecting slightly, even in 
the middle of its curve, and more so in front and behind. The 
anterior. rafter: resembles that of Grmm eUa; but the posterior 
rafter, rising low down on the tympanic ring behind, rims 
obliquely forwards and inwards to terminate on the floor of the 
bulla just inside the point where the.orifice of the carotid canal 
opens. Its inferior edge is closely 'clamped on to the petrous 
portion of the periotic except at one point situated externally 
towards the stylomastoid, whore,there is a, notch in the partition 
rafter close to the Jemstrarotunda. ■ Thus the holla is completely 
divided, into two subequal chambers, except where- the notch in 
question affords a passage between them--a precisely similar 
formation to that which is well-known in many iElurohiea. The 
posterior chamber has a few low marginal ridges on its inner and 
posterior walls, and the anterior end of the anterior chamber has 
a few ridges in addition in the {inferior rafter. The external 
portion of (die periotic is not hollowed. 
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The bulla of Melllvora resembles internally 'that of Mdes except 
that the cavity is posteriorly in communication by means of a 
tolerably large orifice in the anterior part of the hinder chamber 
with a smooth-walleel cavity hollowed out in the periotic behind 
the stylomastoid foramen. The posterior rafter is deeper and 

Text-figure 17. 



A. Bulla of lot onyx opened from below, the arrow showing the passage between the. 

cavity and tire liollow in the external portion of the periotic. 

B. The same of 2’miliciis -.opened from hehmd,;8ht)wang'ihe. extension of the cavity 

into the occipital and mastoid. 

C. The same of .3fc7?iaom\ppened' : from- /below, ‘the arrow showing the passage 

between the cavity and tlm small hollow’' in the external portion of the 
periotic. 

I). The same opened from behind. 

Lettering as in Text-figs. 15 and 16. 

more arcuate tlian in Meles, and forms a half-partition between 
the .anterior and posterior portions of the cavity of the bulla-— 
and behind it on the inner side a vertical crest of bone juts out 
from the inner wall of the bulla. 

■ 33*' 




482 


MR, R. 1. '.rOCOCjv UK THE 


Ictmyx is like if fettimm except, tliat there is no crest behind 
the partition on the inner Avail of the bulla; and the related 
genus Pcecilklis only differs in the greater size of the supple¬ 
mentary chamber in the periotic a,ml of the space above the 
tympanic ring. 

Taxidea Is like Podlictis. in conformity with the great 
inflation of the bulla the space between its roof and the tympanic 
ring is very high, and septate. The posterior rafter is continuous 
with the posterior edge of the tympanic ring, and descends so low 
thsit only a small passage is left between its inferior arcuate edge 
send the periotic. A posterior chamber is thus cut off almost 
as completely as in some iEluroids, This posterior chamber is 
extended anteriorly above the tympanic ring on the inner side of 
the stylomastoid foramen, and it communicates by a wide passage 
with a large cavity, larger than in MeUivora , hollowed out in the 
periotic between the mastoid and paroeeipital processes. 

Thus the bulla of Taxidea is very different front tliat of Male **, 
and not essentially like it as Flower stated. It is much more 
like that of Mellivom , although the partition is better developed 
ami the periotic hollow. much larger. In Mdkvora, too, the 
.posterior chamber is not. extended forwards above the tympanic 
ring on the inner side of the stylomastoid. 

In Orisondla . (sp. from Cordova in the Argentine) the roof, of 
the bulla is'depressed on to the tympanic ring, and fused with it 
practically throiighout its extent except for the presence of one 
or two very small cellular spaces in. front and behind. The 
anterior rafter is very large, and. rising from the summit of the 
anterior part of the tympanic ring, descends obliquely downwards 
and inwards, dividing the anterior part of .the cavity, which is 
further broken up by anastomosing ridges, into an upper and a 
lower portion, dust behind the 'posterior end of the ring but. 
confluent with it arises a coinparatiyoly large arched rafter which, 
crossing the roof, descends' along the inner wall of the bulla, 
dividing the cavity into ini anterior and/ posterior chamber 
■which, cmmnuuicate by a-• comparativ-ely narrow passage above the 
periotic," The posterior;'chamber has septa, oh the inner wall and 
anastomosing ridges .on 'the floor, and anteriorly just behind the 
hut in brans verse, septum: formed' by the posterior rafter therm is a 
passage by which the' posterior udiamher -opens into the hollowed 
external portion of:-the •..poridtie.The 'floor-'of this, hollow is 
uneven with ridges and shallow pits/'" ■■ 

It is interesting to note that the bulla of Grinonella is widely 
different from that of Taym ? although the two genera were 
formerly regarded as identical. In possessing a hollowed periotic 
.chamber communicating with the cavity of -the- bulk v IMso ; uri/« 
resembles' MeUivora , lclovyy\ and Tuxidea, and is further like the 
hitter in the origin of the posterior rafter from the posterior mid 
of the tympanic ring. But in none of these genera is the ring 
confluent with the roof of the holla as it is in Grisonella . 

A . skull of Lyacoion , with a ■ broken bulla, in the British 
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Text-figure 18. 



A. Bulla of TaxuU'a opened from' behind, showing .the nearly, complete partition 
between the posterior ami anterior chambers, ami the extension of the 
posterior into the external portion of the periotic. 

1>. The same of 0rimmlla sp, opened from below, showing the extension of the 
posterior chamber into the external portion of the periotic. 

C. The same opened from behind, showing thee complete partition and the extension 
of the posterior chamber into the external portion of the periotic. 

IX Bulla of Mephitis opened from below showing the absence of partition, the 
arrow indicating tbe passage from the cavity into tbe hollow of the external 
portion of the periotic. 

E. Hollow in external portion of periotic of Mephitis opened from the outside. 

F. The same of Computus. 

Lettering as in Text-fig. 15, with the addition of o, the orifice by winch 
the cavity of the bulla opens into the periotic hollow. 
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Museum shows that t.ho cavity is broken up by trabeeuhe Into 
spaces which extend into the mastoid. It is not possible, how¬ 
ever, to ascertain from this specimen whether the cavity, before 
fracture, was divided, by a partition into two ohauibeivs as in 
thdsoneHa or not* 

In Alephiti s, tfpihgaU, and Campatm the* hull a is still more 
peculiar. As in Crieomlla ,-the tympanic ring is fused with the 
roof oi the bulla and the cavity of the latter is a hollow space, 
with at most a tew septa or bony ridges, which is closed just 
behind the-periotic by a thickish wall of bone lying between the 
stylomastoid foramen and the foramen laeerum postdewn ; but 
opposite the outer side of the periotic there is a tolerably large 
oval orifice by which the cavity of the bulla communicates with 
ji large hollow space occupying the expanded area of the skull 
between the auditory orifice and a point on the occipital crest 
above the paroccipitai process. Behind the bulla externally there 
is a, tolerably long, Hat area- running back to the paroccipitai 
process, which, as in Lutra. is placed some distance behind the 
bulla,' 

In Mephitis and ■SpUoy.ale the cavity in the periotic runs inwards 
by means of a narrow passage up to the farm turn laeerum pm- 
haurn y iind the posterior margin of .the orifice, by which the cavity 
cominunicates with the bulla-, is produced into a erescentierdly 
curved ridge of bone. ■ This ridge and the narrow passage running 
to the foramen laeer-mn poslicum are absent hi Conepatus protett#, 
the walls of the cavity being undifierentiated. 

jji the British Museum there is a skull of Mydam with a 
broken, bulla, which seems to show that in essential points the 
bulk, of this genus resembles that of Mephitw. The ca vity of the 
bulla, for instance, comes to an end posteriorly just behind the 
petrous portion of the periotic,and on the outer side of - this hone 
there is an orifice by means of which the cavity of the India 
communicates with the hollowed mastoid portion of the periotic. 

r I'he following table summa,rises the principal variations in the 
structure of the hulk 

(X ' Cavity of 1mlla closed behind, not communicating with n hollow 
in the external portion of the periotic, t he latter bring 
solid or merely permeated with air-cells. 
h. Bulla distinctly divided into two snbe<|ual chamber*.by n 
bony Ijartition running obliquely inwards and forwards from 
posterior end of typipsitik ritig to carotid foramen, lln’ two 
chain hors communicating by moans of a notch in tin* lower 
edge of the partition behind posterior end of petrous portion 

of periotic ...........;. lldirtitt, 

h f . At most an incomplete partition passing transversely from 
posterior portion of tympanic ring to iW/ovamm Ueerim 
posticnm, 

c. Walls of bulla oxceoditigly thick, permeated everywhere 

with air-cells. No partition ................. MiutMa, Vutnrrn s, \ Vormdit]> 

c f . Walls of bulla fchitty.w]^ 

</, Tympanic ring'closely «p|died to roof of btilh^ tho pos¬ 
terior end of which far in advance of the paroccipitai Lutra , 
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d 1 . Tympanic ring projecting as a, strong semicircular ridge 
into cavity of bulla ami attached to its roof by septa 
which, rafter-like, pass inwards and downwards along 
roof and inner wall of the cavity. 

(u Cavity very . incompletely divided by a median rafter 
arching high above the tympanic ring, leaving a wide 
space between its interior edge and petrous portion 

of periotic .;. Maries foina ; (Jharronia ; Tayra, 

e\ Cavity much more completely divided by an additional 
rafter, the inferior edge of which extends nearly hori¬ 
zontally inwards and approaches much nearer the 

petrous portion of the periotic. Martas marten; Gnlo ; Metes . 

a'. Cavity of bulla opening behind into a larger or smaller hollow 
space in external part of periotic. 
f. Cavity undivided, communicating with periotic hollow by 
means of a well-defined orifice opposite outer side of petrous 
portion of periotic (tympanic ring fused with roof of bulla). 

(/. Walls of periotic hollow undifferentiated . Conepatus. 


//'. Walls of periotic hollow with crescentic ridge and a passage 

reaching inwards to foramen lacermn -posticum . Mephitis, Spiloga le, 

f\ Cavity more or less divided by rafter-like partition into an 
anterior and a posterior chamber, the latter opening into 
hollow of periotic, 

k. Tympanic ring fused with roof of bulla; a very narrow 
space, nearly filled by the periotic between the two 
chambers; the chambers much broken up by trabeculae... Grisonella . 

//„ Tympanic ring projecting into bulla, the structure of which 
' closely resembles that described.under heading' d f . 

i. Periotic hollow smaller, only reaching to a point half¬ 
way between pavoccipital and tip of mastoid ... . MelUvora. 

i. Periotic hollow larger, extending to tip of hollow 
mastoid. 

l\ A bony septum separating posterior chambers of the 
bulla from periotic hollow behind and leaving a 
comparatively narrow passage of communication in 
front; inferior edge of partition between chambers 
of bulla? evenly concave .. letonyx. 

ti. Posterior chamber of bulla and periotic hollow 
confluent throughout their extent; inferior edge 
of partition between chambers angularly arcuate 
over petrous. 

t Bulla -..abutting behind against nearly obsolete par- 
occipitul and confluent in front with hamular 
process of pterygoid, as in XetoHy® .4'..■ Pmilivtfs, ■ 

V, Bulla not reaching the stout, projecting paroeoi- 

pital, and ceasing in front fur behind hamular ... Taxidea. 

The three genera- l^ailoyaUy■■Lpico(L6n v and Mytlmm have been 
omitted from the table bemuse from want of material my exa,mi- 
nation of the bulla* wa# imperfect. Bo far, however, as the 
available evidence goes they would fall provisionally as follows :— 
Pwciloyale under d alongside Lutra because the roof of the 
bulla, is thin and close to the tympanic ring, and its cavity is 
undivided and not in communication with a hollow in the 
periotic. The shape of the bulla is, however, very different from 
that of Lutra . It is long, abuts against the paroceipital behind, 
and has a short auditory tube as in Mmtela. Its likeness to the 
bulla of Lutra is no evidence of affinity between the two genera* 
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It* merely means, in my opinion, that they have inherited holla* 
of a primitive kind, derivable from the Maries* Tayra typo, the 
flattening in the two eases having been independently acquired, 
Lyneodott. must be provisionally placed alongside Uriwn-eHa, and 
Mpda ns with Mephitis* Spilotjtile, and Uonepalns. 

Hiuce such otherwise dissimilar* genera as Males and (Julo or 
Maries have similar bnlhe, it is probable that that type of bulla, 
is the most primitive in. the Miistalidan The rest of the bulke 
may be derived from it by modilications in different directions. 
The flattening down of the roof on to the tympanic ring and the 
shortening of the posterior portion -of the canity gave rise to tin.' 
bulla, of Lulra ; similar flattening of the roof and the development', 
of a complete oblique partition to that of /fdictis: thickening of 
the walls with spongy bone filling the spaces between the main 
septa, to that of Mmtelu -; and the opening of the posterior 
chamber into the hollow of the periotic to that of M.ellieora . 
From the latter may be derived the bullm of felonyx , Padlietl s\ 
and Taxkha by extension, of the periotic space, and in the ease of 
■ Orisonella this was accompanied by the flattening of the bulla and 
the confluence of its roof with tint tympanic, ring and reduction, 
of , the posterior chamber. The bulla of' Mephitis and other 
Skunks may also be derived from the type seen in MMham by 
the disappearance of ■ the partition behind the potvoifs portion of. 
the periotic, shortening of the portion, of the;•Cavity' behind it, 
and the forward movement of the orifice by which the - cavity 
communicates with the greatly enlarged periotic hollow. 
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~5» On the Venous System o! the Lizard Vamnus bengal- 
ends (DaiuL), P>v (ioniND Singh. Ihapau, M.Sc., 
Professor of Zoology, (/aiming (College, Lucknow*, 

[Received April 5,1021: Read May 10, 1021.] 

(Text-figures 1-4.) 

The only data we possess concerning the venous system of the 
genus Tar anus appear to be contained in the work of Oorti, 

4 De Systematic Yasormn Psammosanri grisei, 1 184? (which 1 have 
not seen; the observations are reproduced in Bronn’s Thierreieb, 
vol. vi, Abt. iii. Beptilien, by C. K. Hoffmann, p. 1010): Hoch- 
stetter, ‘ 4 Beitriige ssiu* Bntwiekelungsgescliielite desYenensy,stems 
der Amnio ten, II. ileptilien ( Laeerta , Tropidoriotus ),” Morph. 
Jahrb. xix. 1894, p. 464 (mainly the'renal and hepatic portal 
systems of F. arenarlus , according to Beddard a synonym of 
V, griseus ); Beddard,On the Yenous System in certain Lizards/’ 
P. Z. B. 1905, i. p. 447 (F. grmus), and Beddard, u On the Vas¬ 
cular System of Heloderwa, with .Notes on that of the Monitors 
and Crocodiles/ 5 P. Z. B. 1906, ii. p. 610 (F. grisem, '■oiiloticm,■ 
and exanthem,aMctis ). 

These descriptions, however, do not completely apply to the 
present species, V, bengalemis, common in and near Lucknow, 
and it seems desirable, therefore, to record the results of rny 
investigation. 

Besides ordinary dissections, injections were made through 
the anterior abdominal vein, using a thick solution of gum arabic 
to which a little colouring matter—carmine or methyl blue— 
was added. The fluid passes completely into the system, and it 
is easy then to dissect out. even the finer vessels. I have used 
this fluid in preference to gelatine, as it can be employed cold, 
and sets satisfactorily after being placed for a short time in 
alcohol, swelling the vessels. I have to thank Prof. H. 0. Abuja, 
of the Central Hindu College, Benares, to supplying me with 
the necessary literature; and my grateful acknowledgments are 
duo to my friend Mr. >S. ,K. Zibbu, of the Lucknow Christian. 
College, for the assistance he has given me in the course of my 
work. 

L The'. System of the Anterior Vena Cava (text-fig. 1). 

(I) Thu External */updar Vein (Ay.). It is stated that this 
vein is ordinarily absent on the left side in Laeertilia; in the 
present species, however, it occurs on both sides, the vessels 
running parallel on each side of the trachea. It joins the internal 
jugular at the base of the neck. The external jugulars com¬ 
municate with each otlier by four transverse connections, the 
plexuses. The first plexus is situated at the level of the thyroid 
gland, close to the place of union of the external with the internal 

# Communicated hy Dr. J. Stephenson, F.ZJS. 
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jugular vein. The second plexus occurs a lititle higher up, near 
the hyoid, from which it receives branches (7a.). The third .and 
fourth plexuses are near each other, on the floor of the buccal 
cavity. The formation of plexuses between the external jugular 
veins is essentially an avian character, and 1 am not aware that 
it has hitherto been described in a ny Lacertilia.ii. 


Text-figure I. 



The Anterior Vena Cava juh! its brandies. 

/'.•rtr.-a.c., anterior Venn cava ; wi ..,. atifohmcliial % hr brachial; «*/., • external • 
jugular ; A., liyoidcan ; /.//,, intermil juguliir; /./lateral vein ; p. 3 pectoral ; 
prjbr,, prebrachiabtf., suhclaviatr? «$., suhsrapulmV'- 

(2) The Internal Jugular Vein ( i.j.) receives a short vessel, the 
lateral vein (/.), from the hinder region of the neck. 

{})) The Prehmchial ( pr.hr.) joins the vena cava at the junction 
of the neck; with the,body. It is a, vessel of fair size, running 
along the preaxia!- border of the arm. 

(4) The Suhdmum Vein ($.) is a very large vessel running 
along the postaxial side of the arm ; it receives- many branches 
■.from, the .arm, shoulder, and chest, the .chief ..of "which are ■ ■ 

(a) Siibksapul&r (as.)i from'the.'muScles of the back, 

(h) Pectoral £p.), from the pectoral muscles, 

- •• (r) .Brachial0n),.from.'the -arm.and hand*- 
. ( d ) Antebrachial (mi .), ■ fro m fch e ■ forearm. 

(5) The Azygos Vein (text-fig. d, az,), which caters the right 
anterior vena cava, is a, fairly large vessel formed by the union of 
two branches, a. vertebral (vj) from the vm-h-funl column, and a 
parietal (pa*) -from the body-wall, Beddard states that in 
F. grtsem the parietal branch of the azygos is connected with 
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the .suprarenal partial; there is, however, no such connection in 
V. bengalensis. The Uttered parietal vein (Lpa.), running laterally 
along the body-wall, communicates with it; behind,, this vein 
forms an anastomosis with the dorsal parieto-hepatic vein. The 
vertebral branch of the azygos disappears from view at the side 
of the vertebral column. 

II. The Posterior Vena ("Java (text-fig. 4).—This vessel begins at 
the hinder end of the body a little behind the kidneys, and bifur¬ 
cates into two branches, each of which runs in a groove along the 
veil tin 1. surface of the kidney. Leaving the kidneys (‘‘posterior 
cardinals,” Beddard) they traverse the suprarenal bodies, beyond 
which they again unite. The vessel passes through the appendage 
of the right lobe of the liver and discharges into the sinus venosus. 
The anatomy thus indicates the origin of the posterior vena cava 
from two originally distinct vessels, the fusion of which to form 
a single trunk is here still incomplete. 

III. The Hepatic.Portal System (text-fig. .2) is peculiar in the 
present species. The femoral vein (/.) is formed by the union of 
several small vessels from the muscles of the leg and the pelvis ; 
on entering the trunk it divides into two branches, the pelvic, and 
one which I propose to call the ischio-inesenteric. The pelvic 
vein (p.) runs forward along the inner border of the corpus 
adiposum of its side, and after receiving the sciatic (sc.) from the 
posterior region of the leg and a varying number (4-5) of. veins 
from the fat-bodies (/,-/(), unites with its fellow of the other 
side to form a median abdominal vein; the pelvic vein also 
receives two or three doivso-lumbar veins from the body-wall. 

The epigastric veins (ep.v.) are two in number, and are described 
by Beddard as originating in V . griseus from the sciatic veins. 
In the present species I find that they arise from the pelvic ; 
each is a fairly long narrow, vessel running dorsally over the fat- 
body, from which it receives a few branches. It then curves 
backwards, and again forwards, assuming a position ventral to 
the fat-body, ami, receiving, many branches from the parietes, 
proceeds forwards to open into the corresponding lobe of the 
liver at its anterior ventral margin. •. Before entering the .'liver 
cade is joined by a ventral parieto-hepatie .vein- from the ventral 
body-wall. 

The anterior abdominal '■v&n.tratvem '■(«.«.), formed by the union 
of the pelvic veins, is a single vessel throughout its course, ami 
joins the hepatic portal vein. 

The other branch of the femoral, which I have called the' 
ischw^mesenteric (r«), is-ah'altogether, new vessel, not so far' 
described by any observer. It receives a small offshoot (W.) from 
the hypogastric, and runs along the rectum, receiving minor 
branches from the rectum and caecum. In front of the caecum 
the two ischio-mesenteries unite to form one of the main roots 
of the hepatic portal vein, 
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Tli© hepatic portal vein (h.p.v.) forms two complete loops in the 
mesentery of the small intestine (text-dig. 2) ; in the course of: the 
second loop it receives splenic, pancreatic, and gastric veins. It 
runs forwards to the hinder end of the median sulcus of the liver, 
and after receiving the anterior abdominal vein divides into two 
branches, one entering each lobe of the liver towards its dorsal 
side. 


Text-figure 2. 



The Hepatic Portal Vein and its connections. 

■ 'mi,,, anterior abdominal veinc. 5 caudal; c/m?., epigastric; IV*moral; 

J\, veins from'the fat-body; ft., hypogastrir*; h.p.ir^ hepatic portal vein ; 
p,, pelvic; so., sciatic; r.,.iaebiomestmteric; i, 2, 3, 4, 5, veins forming 
the hepatic portal; 6, gastric; an, connection between hypogastric and 
isehiomesentorie veins. 

It would thus appear that all the blood from the limbs and 
alimentary canal passes through, the liver before entering tint- 
posterior vena cava, A large part of .the blood from the" hinder 
.region' passes along the iscltio-inesenteric vein into the liver, while 
a small part enters the kidneys .by • way"of .the, -hypogastric veins. 
Thus while the hepatic portal system is'increasing in Complexity 
the renal portal is reduced. The 'short' connection between the 
hypogastric' And i;schiO“-mese : n'teric veins would allow the blood ’to 
flow from the isehio-mesenteric to the hypogastric or rice versa ; 
but the possibility of a flow into the hypogastric is perhaps 
diminished by reason of.'the direction obihe connecting vessel, 
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taken in eon junction with the forward stream into the hypogastric 
from the tail. 

The dorsal parieto-hepatic vein (d.p.v., text-fig. 3); The right 
lobe of the liver has a small elongated appendage on the dorsal 
side towards its hinder end, which encloses in its whole length the 
posterior vena cava. Into this appendage opens a vessel from the 


Text-figure 3. 



dorwil • vein ; epigastric-;" //•♦/*., ' gastro-heputic ; ; 

//,, hepatic vein; p.t . 3 posterior vena cava; v»pJt. i vent ml parietohepatic 
veins. 

dorsal body-wall, the dorsal parieto-hepatic vein, supported by a 
pocket-shaped fold of peritoneum which, as in Iguana and 
Ileloderm a , attaches the appendage to the body -wall. This vein 
is described by Hochstetter, and by Bed da rd, who finds it in other 
species of Varan its, in the same position. The dorsal parieto- 
hepatic is formed by the union of the dorso-lateral vein from the 
body-wall with a vertebral vein from the vertebral column ; the 
dorso-lateml forms an anastomosis with the parietal vein, as 
previously stated. 

Another vessel opens into the left lobe of the liver at its 
extreme anterior tip—the gastroliepatic (f/./o), coming directly 




492 


OX THE VENOUS SYSTEM OF VARAN US, 


from the stomach. Modi,stutter noted its position in F. {/risen* s\ 
and Beddard in F nilottcus and e^mniheniatims, I line:! exactly 
the same state of affairs in V, hmitjufamte. 

The ventral ptirieto-hepatw veins (v.fhh*) tiro three in number, 
Two of these are laterally situated, and are connected with tin* 
corresponding epigastric vein close to its entrance into the liver. 
The third is a median vessel from the hinder end of the body, 
which receives smaller brunches from the sides and enters the 
liver at the median sulcus near its anterior end. 

IV. The 8iipmrenal Veins (text-Jig. 4, i , 2 , 3 )..The suprarenal 

bodies are situated in front of the kidneys, and each encloses the 


Text*figure 4, 



The PosterirtvVwui Cava nud its oomiCHitions. 

r., eamlul vein ; 7e, hypogastric;' k., khint!,vs; ■ ■ powfmor vena tatva ; 

a.p.f supuurnal hotly ; 1,2, 3, voius forming the Kuprmviml pori.nl system. 

corresponding branch of the posterior vena cava,. Each has its 
own bipod-supply.'; the right suprarenal portal system consists of 
three veins: one formed by the union of three vessels of the 
lateral : body-wallthe ..second, from . the bad y*-wall, iicar the 
vertebral column ; and : the third, twin•' the mxi.cntuni. The left 
suprarenal portal is. formed by twovvolns. only,.-tlio,vein which cm 
the right side rmis.-closC' to-the' vertebral column being* absent. 

The chief peculiarities of the venous system of Varanus hen gal- 
ensis are thus : — 

( 1 ) Tim presence of jugular plexrises like those of birds, formed 
by the external jugulars, 

( 2 ) The azygos vein joins the right, anterior, vena, cava, and 
one of its branches forms jan anastomosis with the dorsal parieto- 
hepatic veins. 

(3) Presence of an- ischio-inesenterie- vein, and consequent 
complication of the hepatic portal system, 

(4) The origin of the epigastric veins from the pelvic and not 
from the sciatic. 
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26. Abnormalities in the ("lomnion Frog (liana temporaria). 

.By J. II. Lloyil M.So., F.Z.S., Zoological Depart¬ 
ment, University i t) I lege, Cardiff. 

(Text-figure 1.) 

[Received .famiMry L% 102.1: Read April 5,1921.] 

Both specimens described in the following notes were dis¬ 
covered on dissecting a. number of frogs for class purposes at the 
beginning of the present session. 

Specimen A. .Persistence of the right Posterior Cardinal 
rein in cm adult male liana temporaria. 

The occasional persistence of the posterior cardinal vein was 
first noted by Howes (2) in 1888, In an adult female liana 
'temporaries.; In this specimen.'the" postcaval • vein was normally 
developed and the persistent left posterior cardinal functioned 
as an azygos vein. The cardinal was continuous posteriorly with 
the renal portal vein. According to Parker ( 6 ), Howes afterwards 
came across another frog in which on almost similar arrangement 
occurred. 

In the following year Parker ( 6 ) described a inale frog with 
a, persistent left posterior cardinal vein, in which the hepatic 
veins opened direct into the sinus venosiis. 

In 1905 Woodland (7) described a male Baiia temporaria in 
which a, large posterior cardinal, vein persisted which was 
continuous posteriorly with the enlarged right renal portal vein. 
The venous blood was supplied to both kidneys by the left renal 

portal only. y 

O’Donoghue (4 & 5) has described eight eases of the persistence 
of posterior cardinal veins In adult frogs. Seven of his specimens 
wtfre males (six Ra/naiempomria and one Limmdyuastesperonii ), 
ami the other was a female Mmm temporaria. The majority of 
his specimens in addition exhibited abnormalities of the renal 
portal veins. 

Description of Specimen A, 

This specimen exhibits a persistent rigid; posterior cardinal 
vein which runs from the anterior of the interrenal portion of 
the postcaval vein, and opens anteriorly into the subclavian vein 
about halfway along its length. The interrenal vein is normally 
developed and receives the renal and spermatic veins from the 
kidneys and spermaries of right and left sides. There is abso¬ 
lutely-no trace of the left posterior cardinal vein or of the 
postcaval vein anterior to the kidney a. The renal portal veins 
exhibit no abnormalities. 



494 


Mlt. .T. H. LLOYD ON 


The liver in this specimen is also peculiar. The left lobe is 
normally developed and the left hepatic vein opens directly into 
the sinus venosus. The right lobe .is an elongated, slightly 

dorso.ventrally flattened, cylindrical structure which is anteriorly 

directed, ami terminates near the posterior edge of the mylohyoid 
muscle. This lobe is divided into two portions by a transverse 
constriction. About halfway. along its length on the mesial 
side of the dorsal surface, a li.epa.tic vein runs out and opens into 
the right precaval vein. The internal and external jugular veins 
enter the precaval together dorsal to the abnormal lobe of the 
liver. 

As far as I can ascertain this is the only case yet recorded of a 
hepatic vein opening into a precaval. 'Tins irregularity is 
obviously due to the abnormal condition of the liver. 


Text-figure 1 



Sketch' of specimen A from ventral surface, shewing persistent right posterior 
cardinal vein and abnormal livor, It.V. brachial vain ; (tit gulbbkuhbu’; 
1,K, intommnl vein; L.IT.V, left -.hepatic vain j. L.L. loft • lobe •of . liver; 
P.O.V. right posterior omliiwl vain,; KJl.V, right hepatic vein $ 11,h, right 
lobe of liver ; N.V. subclavian win. 

According' to. Hochstet.ter (1) the posterior,' portions of/both 
.posterior '.ca;r<l.inal veins /fuse in ■'Amphibia, to form the intervena,!' 
( ‘KUrrmre. ahschmtte r ') portion of the postcaval, the anterior 
portion (“ LeberabscJmlU -of the latter being.form od by a venous 
connection between the anterior end of the interrenal vein ami 
the- tip of 'the ..liver,. ■ -It is-.suggested that; in the' specimen 
described above t ho formal ion of this venous conned ion was 
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interferred with by the growth of the liver towards the anterior 
end of the animal. (Kerr (3) has pointed out “that in 
Lepidosiren and Protopterus , the tip of the liver is in contact,, 
and fused, with the tip of the right kidney.”) This .necessitated 
the persistence of one of the posterior cardinal veins to carry on 
the functions of the postcaval in returning blood from the 
posterior end of the body. 

If is interesting to note that this specimen being a male 
supports O’Donoglme’s (4) suggestion that the absence of the 
postcaval and persistence of a posterior cardinal vein appears to 
be correlated with the sex of the animal. 


Specimen B. Abnormal Genital Organs in a male 
Ban a temporaria. 

This specimen possessed a greatly hypertrophied testis, which 
completely covered the left kidney, when viewed from the ventral 
surface. There was absolutely no trace of a testis on the right 
side, but the fat-body on both sides was well developed, that on 
the right side being attached to the kidney. 

The right kidney was about one-eighth of an inch shorter than 
the left, and was distorted in such a way as to give it a 
cylindrical appearance, and to cause the ureter to run on the 
dorsal surface instead of on the outer edge. Both kidneys were 
so closely apposed that it was difficult to ascertain whether there 
was any actual fusion. There was a well developed seminal 
vesicle attached to each ureter, and from the fact that both 
seminal vesicles were apparently filled with, sperms it seems 
probable that there was some degree of fusion. 

The left renal portal vein was normal but the right renal 
portal was much reduced in size. 
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27. The Comparative Anatomy of the Tongues o£ the 
Mammalia. — IV. Families 3 and 4. Cebidre and Hapa- 
lid». By Charles F. Sokotag, M.D., F.Z.S., 
Anatomist to the Society. 

[Received April 15, 1921: Read May 24, 1921.] 

(Text-figures 37-52.)* 
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Introduction. 

The literature of the Oebidm and Hapalidfe contains several 
papers on the tongues of Cebus, Aides, and Calllthrix ( = Jlapale ), 
but few on those of other genera. The objects of this paper, 
which is based on fifty-five specimens, are to supplement existing 
accounts, and describe several tongues for the first time. 

The tongues of the Cebidre and Hapalidavresemble those of the 
Cercopitheciihe in the characters' of tlie apex and lateral borders; 
and they agree with them in that the foramen ctecum, lytta, plicae 
iimbriatm, and apical gland of Nuh.fi or Blandin aVc absent*. 

I have given the measurements of fresh specimens only, for a 
list of the dimensions of preserved ones is Worthless. 

L have employed Pocock’s nomenclature (12 ) for the Hnpalidra. 

Family 0 ebidal 

Pigmentation .*--Many of the tongues of the Cebidrn are 
pigmented, and the colour is evenly distributed over the entire 
dorsum, or arranged in a definite pattern; on the inferior surface 
it covers tlie parts around the frenal lamella which, as a, rule, is 
colourless. The vallate and f ungiform papilla) may be colourless 
or pigmented. 

If several specimens of each pigmented species are examined it 
will be seen how the distribution of the pigment varies greatly, 
so the colour is of no value for purposes of classification. 

#■ The explanation of the lettering of the Text-figures is given m the text. 

' 34* 
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Several forms of pigmentation are shown diagr.ammatically in 
text-fig. 37, but the descriptions are given with each species. 




Patterns of pigmentation of the tongue: A. dorsum ; B. inferior surface. 

Genus Oebus. 

The Brown Oapuch in ( C. faluelhts ). 

The largest of three specimens exhibited-the following measure¬ 
ments :—total length' 5*45. cm,; length of the'oral part 3*9 cm..; 
length of the pharyngeal part To5 cm.; width between the 
lingual attachments of the palato-glossal folds 2*1 cm, 

The Cirmnivatt&iG No. 1 (text-fig. 38 A, E, 

& F). —Three papillae-form--an isosceles triangle with the a.pox 
behind, 'Each lies in the centre of a low, flat, circular elevaf ion 
which is crowded with small cylindrical conical papilla 1 . Only a . 
small part of each papilla projeds beyond the vallum, The basal 
papilla is level with the la mime of the posterior half of its eorro- 
spending lateral organ. Specimen 'No. 2 (text dig. ‘19 A), Five 
vallate papilla*- form a V. • The anterior papilla* arc circular and 
large, the posterior papilla is large and oval, mid the mesial 
papilla? are small- and circular. All a re ■ recessed within their 
well-marked fossa?. 

The Fmyi/brvi- Papttlw (text-fig. 38 A, B, & H).—The papi lla- 
which have a pearly-appearance, form a dorsal bounding zone on 
which they have the usual arrangement in rows a ml clusters 
but the transverse rows extend far forwards at the expense of 
the apical cluster. On the inferior surface there are. two rows:— 
an inner one of closely-set large papilla?, and an outer row of sum] 1 
discrete ones (text-fig. 38 B, h). 

They are hemispherical, flat, or provided with a central eleva¬ 
tion, and none are overlapped by conical papilla?. 
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The Conical Pap Him (text-fig. 38 A, B, & G).—Although they* 
have the usual distribution according to size, and their points 
run in the usual directions, they are irregular in arrangement on 
the oral part of the dorsum. They are disposed in oblique chains 
on the base of the tongue. This lack of definite arrangement in 
clusters and rows on the oral part of the dorsum is very common 
on the tongues of the Oebuke, and rare in the Cercopitliecidae. 
On the lateral borders and inferior surface they are very closely 
aggregated, but have no definite arrangement. 

They are filiform or cylindrical, and have one or more points. 

Lymphoid Tissue and Glands (text-fig. 38 A, a ).—The base of 
the tongue is covered with nodules, or is delimited by a crescentic 
zone of elevations. A few orifices of ducts and pits are present. 


Text-figure 38. 



The tongue of Cehusfatuelhis. 


The Lateral Organs (text-figs. 38 D and 39 B & 0).—-The 
appearances vary greatly in different examples. They may form 
concave bodies on the sides and dorsum (text-fig. 38 D), convex 
bodies on the. sides and dorsum (text-fig. 39 B), or long rows of 
laminse and sulci on the inferior surface (text-fig. 39 0); the 
concavities or convexities face the lateral vallate papillae (l.v.p.). 
The laminar are rounded or pointed, and many are traversed by 
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secondary sulci. In two specimens the following ) 

neas 

etc., were observed : 

Length . Lamhice , 

Sid 

Specimen .No, 1. 

.Right organ 

.... PI cm. 9 

10 

.Left organ.. 

*9 cm. 10 

11 

Specimen No. 2. 

Right organ ... 

1*1 cm, 9 

10 

Left organ...,,. 

*8 cm, 12 

13 


The Frenal Lamella (text-figs. 38 B, «, and 39 1 -The ta*l- 
angular lamella has a bifid apex, and the edges, which extend 
postero-laterally as far as the middle of the lateral organs, may be 
plain or have long sharp processes. The free part, which is 
triangular on section (text-fig. 38 I), has a ridge on its upper 
surface. 

The Ventral Papillary Border (text-fig. 38 B, b) is narrow,.and 
the arrangement of its conical, and fungiform papilla* has already 
been described. 

Text-figure 39. 


® LMfi? 



; C. 

The tongue of G&lnisfatuettm* 


The Ventral Mesial Sulcus (text-fig. 38 B, c arid 0) is narrow 
and deep anterior to the frenal lain el la : (text-fig, 38 A, el 
Posteriorly it is wide and triangular (text-fig. 38 C) and lodges 
the ridge on the upper surface of the lamella... 

The frcmwi is short - .and ...thick.- It. passes along wit h the 
lamella into the. wide part of the ventral median sulcus. 

TitE WflITE-FKONTED CAP U( ' 11 IN ( 0, uIMfronS). 

The following mmmremmts refer to the larger of two 
specimens;:—total length 3*6 cm.; length of the oral part 3* 1 cm.: 
length of the pharyngeal part *5 cm.; width between the lingual 
attachments: of the palate-glossal folds P6 cm. 

The CirmnimUaie Papilla ? (text-fig. 40 A).-.Three papilla* 

form a triangle, hut none are situate! on elevations ms in 
C. fatmlius. The basal papiike are circular, glistening, and 
slightly retracted, but the apical papilla is deeply recessed (a). 
The fossar are all well-marked and the valiums are nodulated. 
The right''basal papilla (ft) is compound, but all the others are 
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simple (c). The vallate area is crowded with conical papillfe, and 
a f ungiform papilla bisects the base. 

The Fungiform Papilla?, have a similar arrangement to those of 
C. fatuellus, and exhibit the same characters. 

The Conical Papilla? have no definite arrangement in clusters 
and rows, but they increase in size in the usual manner. None 
overlap the vallate and fungiform papilla?. 

Lymphoid Tissue and Glands .—The base of the tongue is 
covered with nodules, but no duct orifices are visible through the 
lens, They are intermingled with conical papillae. 

The Lateral Organs lie on the dorsum and lateral borders of 
the tongue, and are curved with the convexities forwards. Their 
surfaces are smooth, and some are traversed by secondary sulci. 
The inner ends of the laminae are pointed. Both organs have 
nine la mime and ten sulci. 

The Inferior Surface .—The ventral papillary border is narrow 
round the apex, and widens on the edges.of the inferior surface. 

Text-figure 40. 

O° ooa 

b'° 


C. 6. 

The vallate papillae of Gebus albifrons , 

Its fungiform papilla-; are arranged in two rows as in C.faiueMus ♦. 
The ventral mesial sulcus is short, narrow, and deep. It opens 
posteriorly into a triangular fossa, which also receives the frentun. 
The /renal lamella is triangular, with a bifid apex arid serrated 
edges 'which extend postero-laterally as far as the middle of the 
lateral organs. 

The Weeper- Capucuhx (C\ capucmas). 

Several authors have described the tongue of C. capuchim, and 
the following arrangements of the vallate papillae have been 


recorded:—■. 

(1) Three papilla; in a triangle....... Mayer (4). 

(2) Four pupil he as a double-pair ...... Mayer (4), 

(d) Three papilla? in a triangle ..... Flower (3). 


(4) Three papillae in a triangle (in 5 cases) ... Munch (5). 

The White-throated Capuchin (0. hypoleucos). 

Tuekerman (9) described the macroscopic and microscopic 
appearances, and recorded three papilla? in the form of a triangle. 
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.. The Horned Capuchin (C. apella ). 

E. J. C. Mayer (4) pointed out that the tongue has four vallate 
papillae, and nine sulci in the lateral organs. 

Podwisotsky (7) described six papillae arranged in the form 
of a V. He also described the lingual glands which are wun¬ 
developed. 

Eoulart and Pilliet (10), Cuvier (2), and Munch (5) state that 
the triangular pattern is the usual arrangement of the vallate 
papillae in the genus Cebus. It is present in the majority of my 
specimens, but the V-arrangement and double-pair type appear 
in the remainder. 


Genus A teles. 

The Grizzled Spider Monkey (A y rlsescens ), 

Measurements: —total length 3*6 cm.; length of the 'oral part 
2*5 cm.; length of the pharyngeal part 1*1 cm.; width between 
the lingual attachments of the palato-glossal folds 1*7 cut, 

. Pigmentation, —The apex and a small area of the dorsum 
behind it are unpigmented. Behind the latter the dorsum is 
yellowish-brown, with a white cross in the centre. The ■ long 
limb of the cross is •continuous with •••the' ''.colourless area behind 
the apex, and each of the short limbs lodges a vallate papilla 
(text-fig, 37). The frenal lamella is colourless, but the rest of the' 
inferior surface is yellowish-brown. 

The Gircumvallate Papillae.■ (text-fig, 41 A),—Three large 
vallate papilke form an equilateral triangle with the apex behind . 
The left basal papilla is compound, and consists of two elements ; 
the right, basal papilla is ovalrind excavated ; and the posterior 
papilla is circular. The fossa) are well-marked, and the valiums 
form clear zones. 

A fungiform papilla occupies the centre of the vallate area. 

The Fungiform Papillm (text-fig,; 41 A) form a dorsa l bounding 
zone on which they have the usual iuTwiigemei.il). Those lying 
beneath the apex are large and closely aggregated, but the 
transverse rows extend far forwards on the dorsum. 

The Conical Papillm (text-fig. 41 A) have the usual arrange¬ 
ment • in. clusters and rows; they increase, in' size in the usual 
manner, and their points run in the usual directions* ■ On the. 
'pharyngeal; part of the dorsum ■they are- Mu all and irregular. 
On' the lateral borders and inferior. surface they have the usual 
arrangements. ' All the papillae are.small ..or of -medium size. 

The Lateral Organs (text-fig, 41 0) extend from the dorsum to 
the;.Tower parts- of the edges of the. tongue.. ikieh consists of 
elongated fusiform laminae running forwards and upwards, and 
the separating'sulci are narrow,: Each organ is surrounded by a 
diamond-shaped unpigmented area. The right organ is-8 cm* 
long, and has 5 la mime and 6 sulci. The left organ is *7 cm 
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long, and has 4 laminae and 5 sulci. The dotted line in text- 
fig. 41 0 represents the margin of the implemented area round 
the lateral organs. 

Lymphoid Tissue and Glands .—The base of the- tongue is 
delimited by a zone of large nodules with a concave anterior 
border. No duet orifices are visible even under a lens. 

The I renal Lamella (text-fig. 41 B, a).—-The large, flat, 
triangular lamella covers a large area, of the inferior surface of 
the tongue, and is devoid of a ridge on its upper surface. The 
apex is divided into small sharp processes, and the plain edges 
extend back to the middle of the lateral organs. 

The Median Ventral Sulcus (text-fig. 41 B, h) lodges a well- 
marked crest. It opens posteriorly into a flat, shallow, unpig¬ 
mented triangular area. 

Text-figure 41. 



A 


. The tongue of Aieles grtsescens ;T. t, -tonsils. • 

The frenimi is very short. 

The •ventral papillary bonier is narrow, and its papillae have 
already been described. 

The Black-faced Spider Monice y (J, aier). 

Tuekerman (9) described the, tongue, and the following 
description is supplementary to his account. The measurements 
of the larger of my two specimens are:—total length 4*9 cm.; 
length of the oral part 4*3 cm.; length of pharyngeal part ‘(5 cm.; 
width between the lingual attachments of the palate-glossal folds 
2 cm. 

The Civciim,vallate Fapillm (text-fig. 42 A ■& C).—Four large 
papillae form a double-pair, and two small papillae He on the 
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lateral sides of the resulting rhomboid. Tuekermn .11 states that 
there are three papillae within the vallate area., but believes that 
they are intermediate between the fungiform and vallate groups. 
All the papillae are circular, the fossa? are well-marked, and the 
valiums appear as clear zones. They vary in prominence, but 
the posterior papilla? (C, b) project to a greater extent than the 
others. All are smooth and glistening.' 

Only conical papilla? are seen within the vallate area. 

The papilla?, of the anterior pair are level with the most anterior 
lamina? and sulci of the lateral organs. They may be excavated 
(text-fig. 42 0, a). 


Text-figure 42. 



The tongue of Aides a ter. 


The. Fungiform Papilke .(text-fig. 42 A «fe B>, which are huger 
than in A, grisescmis^ form a narrow dorsal bounding zone on 
which they have the usual arrangement. .They are numerous, 
but small. On the inferior surface they are huge ; round the 
under surface of the apex they are closely aggregated, but farther 
back they are discrete (text-fig. 42 B). 

Tuekerman showed how- the fungiform papilla? on the under 
surface of the apex are richly supplied with taste-buds. 

The Conical Papilke (text-fig. 42 A) are all very small, those 
at the posterior part of the tongue, which are the largest, being 
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just visible to the naked eye. They Lave the usual arrangement, 
and their distribution according to size takes the usual form. 
Their characters are shown in text-fig. 42 I), 

They resemble the papillae of A. grisescens in that those within 
and behind the vallate area are not regularly arranged in oblique 
chains. 

Lymphoid Tissue mid Glands .—The base of the tongue is 
delimited by a zone of prominent elevations, but no orifices of 
glands are visible. These nodules have not been mentioned by 
Tuckerman, who merely states that the base of the tongue is 
wrinkled. He describes the mucous glands, which are arranged 
in a small central and two lateral groups. 

The Lateral Organs (text-fig. 42 Ej.—The prominent lateral 
organs form crescentic bodies on the sides of the tongue, the 
concavities facing the lateral vallate papillae, which are level with 
the anterior laminae and sulci. The laminae and sulci are 
numerous, and are irregular in position for they have been ac¬ 
commodated within a small space. The right organ is -9 cm. long* 

■ and has 9 laminae and. 10 sulci. The left organ is 1 cm. long, 
and has 10 laminae- arid'' 11 sulci. Many of the lamina? have 
secondary sulci, and some of the primary sulci are very wide. 

Tuckerman described the histology of the lateral organs. 

The Frenal Lamella (text-fig. 42 B).—The triangular lamella 
forms a stout, thick plate with a notched apex and nodular sides. 
Tuckerman described a; lamella, with a fimbriated edge, which, 
possessed sensory (tactile?) end organs on its non-medulla ted 
nerves, which form a network. Gegenbaur (11) criticises Tucker- 1 
man’s observations and thinks that the end organs are tactile in. 
function. 

The long, narrow, deep ventral mesialsulcus opens posteriorly 
into a small deep, triangular fossa.. It lodges a small, median* 
triangular crest derived from the short frentim. 


The Black-handed Spider Monkey (A. melanochir). 

Flower (3) describes the tongue as follows:—“The tongue is 
rather lancet-shaped and pointed at the apex. The lateral: group 
of linear follicles at the base of the paiato-glossal fold is very 
distinct and large. The papilla? generally are soft and small. 
Of cireum vallate papilla? there are only two, situated side by side, 
close to the middle line opposite the attachment of the palato¬ 
glossal folds. The frenum is attached very near (three-tenths of 
an inch) to the apex of the tongue, which- has a stong median 
groove below. The .sublingual'papilla is rather small, softs, thick 
and pointed, with a slightly bifid apex.” 

The Bed*faced Spider Monkey (A, paniscus). 

Mayer (4) described three vallate pa pi Ike forming a triangle. 

Munch (5) described the vallate 'papillae of two specimens of 
A * veUqrosus . In one there were seven papilla? on each limb, but 
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the central papilla, 'was absent. The central papilla was present 
in his second example. 

Genus Laoothkix. 

The Smoky 'Woolly Monkey ( L . mfamalm ), 

1 examined three specimens, and the following mean tt-re mauls 
refer to the largest:— total length 4*6 cm.; length of the oral 


Text-figure 43. 



part 3*8 cm. ; length of the pharyngeal part *8 cm.; width 
b etw een t he 3 in g n al t ittachm exi t s of t h e palat o-gl ossa I f o 1 ds 1 • 9 ci n . 

Pigmentation (text~%. 37).—The three specimens are bluish- 
black in colour, and the colourless fungiform and conical papilla*, 
renal lamella, and mesial part of the inferior surface stand out 
prominently from the pigmental parts. The shape is variable in 
resh specimens, being conical or'oval. 
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The Circmnvallate Pctpillm (text-figs. 43 & 44 A & B ).—-Specimen 
No. 1 (text-fig. 43 A),—Five papillae form a V with long arms. 
The two anterior papillae are of medium size, the mesial papillae 
are small, and the posterior papilla is large. All are prominent, 
smooth and colourless, the fossa? are well-marked, and the valiums 
appear as clear zones. The apex of the V is far from the 
epiglottis, and the anterior papillae are close to the edges of the 
tongue. 

Text-figure 44. 



a. &■ 


iQ c —i 

c. 


A±H firtnAAnn. .. 



The tongue of Ijagothrix infumatns . 


With in the vallate area there are many conical pa pilla?, and 
the posterior rows of fungiform papilla? enter the mouth of the V. 

Specimen No. 2 (text-fig. 44 A).—-Three papilla? form an 
isosceles triangle whose equal sides are long (2 cm.), and the 
posterior papilla is a considerable distance from the epiglottis. 
The anterior papilla? are small and circular, the fossa? are well- 
marked, and the valiums are divided into lobes by fissures from 
the fossa?. The posterior papilla is oval and surrounded by a 
prominent furrowed vallum. 
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Specimen No. 3 (text-fig. 44 B).—Four vallate papilla* are 
% arranged in the form of a Y, ami all have well-marked fossa', and 
clear valiums. I do not consider that the Y-lorm in this case 
corresponds to that of the S i mi him, but I believe that; the pupil he 
of the'mesial limb- .are -members of a. double-pair put into lima 
with the .long axis of the tongue. 

The Fungiform Papilla ? (text*figs. 43 A. and 44 0)..The 

papilla?, which are of small and medium sizes, form a. dorsal 
bounding zone, but the transverse rows extend as far as the apex, 
thereby eliminating an apical cluster. The rows contain many 
papillae. 

On the lateral borders and inferior surface the papilla*, are 
small, discrete, and arranged in single chains. 

All are glistening and hemispherical, and are closely sur¬ 
rounded by shaggy conical papilla?. 

The Conical Fapillm (text-figs. 43 A and 44 D) are closely- 
aggregated and increase in size in the usual manner, but have no 
definite arrangement on the oral part of the dorsum. They are 
arranged in chains on the pharyngeal part of the dorsum and on 
the inferior surface. All are filiform, and stand up round The 
fungiform papilke when the tongue is dried. 

Glands ami Lymphoid Tissue >•—The base of the tongue is occupied 
by a large number of nodules, but no orifices of ducts and pits 
are visible. The nodules, however, are: not aggregated •together 
on a crescentic zone in front of the epiglottis. 

The submaxillar/' and sublingual glands are enormous (text- 
fig. 43 B), and play the greatest part in the lubrication and 
softening of the food in the buccal area,. 

The Lateral' Organs .—Specimen -No.. 1 (text-fig. 4*1 E A.The 

lamina? and sulci vary greatly in size, and form irregular rows 
on the lateral borders. The. spacing. between them is also very 
variable, for the lamina* are closely-]jacked posteriorly, and diserete 
anteriorly. Many of the laminm are oval 'and traversed by wide 
secondary sulci. 

The right organ is 1 cm. long, and has 13 Lamina? and I 4 sulci. 
The left organ is ..*9 cm. long,-and lias 12 lamina* and 13 sulci. 

Specimen No, 2 (text-fig. 44 Jf).“Both• organs consist of long, 
pointed laminae running upwards and forwards towards the 
lateral vallate papilla? (B.y.p),. which are level with the anterior 
lamina?. The right organ is-1• J•••cm.Tong,and ■ has 11 lamina? ami 

12 sulci. The left organ is 1*1 cm. long, and has 12 lamina* and 

13 sulci. 

' Specimen No. 3 (text-fig. 44 G).--“-Tho laminie and sulci all 
run from behind forwards abd upwards, and their white colour 
makes them stand out prominently against the bluisli-hlack 
background of the tongue. The anterior lamina? are level with 
the antero-lateral vallate papillae, and the posterior lamina? are 
level with the antero-mesial vallate .papilla. The right organ is 
I cm. long, and has 12 lamina? and 13 sulci. The left organ is 
I'l cm. long, and has II lamina? and 12 sulci. 
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The Frenal .Lamella (text-fig. 43 B a, C a, & D a).—The tri¬ 
angular lamella may have an entire or bifid apex. In the latter 
the halves may he long and narrow, or wide and short. The 
edges are plain or have processes. 

■ The Ventral Papillary Border (text-fig. 43 B h, 0 6, <fe I) h) 
is wider than in Cebits and Ateles . . Its conical papilla? are in hori¬ 
zontal rows, but the fungiform papilla? form a, single chain. 

The Ventral Mesial Sulcus (text-tig. 43 Be, Co I) e) may be 
narrow and deep, or wide and shallow. It has no mesial crest. 

Humboldt’s Woolly Monkey (L. humhoklti). 

The tongue has three vallate papilla? forming an isosceles 
triangle; of these the apical one is large. The fungiform 
papillae are large and conspicuous, and have the usual arrange¬ 
ment in clusters and rows. The triangular frenal lamella has a 
bifid apex. 


Genus Saimjris (=Chrysothkix). 

The Squihkel Monkey ( S . sciurea ). 

Measurements :—total length 2T cm.; length of the oral part 
1*9 cm.; length of the pharyngeal part *4 cm.; width between 
the lingual attachments of the palato-glossal fold IT cm. 

The Oircumvallate Papillce* —Three papilla? form an isosceles 
triangle with the apex behind. The right basal papilla is 
strongly retracted within its fossa, but the others are prominent, 
granular, and surrounded by nodulated valiums. 

The Conical and Fungiform PapiUce have the usual arrange¬ 
ment, and the latter form a dorsal bounding zone. 

Glands mid . Lymphoid Tissue are present as usual on the base 
of the tongue, but no duct orifices are visible. 

Both lateral organs are 5 cm. long, and have five primary sulci 
separating' four lamina; the latter are traversed by secondary 
sulci. Each organ appears as a straight line pf laminae and sulci. 

The frenal lamella , as shown by Poeoek, is long, narrow, and 
1 ms a siightly divided apex. T li^ Jremmn is long. 

Genus Oallicebus. 

The Moloch ’ Teetee ( 0. moloch ). 

Three specimens''.'were examined, and the measurements were 
very similar in all. The following figures refer to my largest 
example :—total length 2*55 cm.; length of the oral part 
2*1.5 cm.; length of the pharyngeal part *4 cm. ; width between 
the lingual attachments of the palato-glossal folds 1*2 cm. 

The tongue is bluish-black in colour on the entire oral part 
and on most of the pharyngeal part of the dorsum. The inferior 
surface has a bluish-black boimcling zone. The frenal lamella, 
mesial part of the inferior surface, and cuneiform areas on the 
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base of the tongue are unpigmented, and the vallate and fungi¬ 
form papillae may or may not be colourless ; in the former ca.se 
the appearance of the dorsum resembles that of Lagothnx 
infumata (text-fig. 37). 

The Circimvmllate Papilke (text-fig. 45 A).—Three • papilla* 
form an isosceles triangle with long sides, and an acute 
vertical angle. The posterior papilla is granular and projects 
considerably beyond the coarsely-nodulated vallum. The right, 
basal papilla is granular, and the vallum is overlapped by conical 
papilke. The left basal papilla is round, granular, and pigmented. 

The .Fungiform Papilke (.text-fig. 45 A & 0) form a. narrow 
dorsal bounding zone on which they have the usual arrangement, 


Text-figure 45. 



£. 


The tong ( falftMbus - maloelt * 

Init the transverse rows ; extend., far forwards,- Those on the 
in 1 erior su rface are mi mite and form a si ngl e :ro w. Horn e s ire 
overlapped bv conical 'papilla*. 

The Corneal Papittw (text-fig. 45 A. &. D) arc all shaggy, and 
stand up around the fungiform’ papilke when the tongue Is drier I. 
The rows are mostly tmnsverse, but the distribution according- to 
size is not according to the typical plan. All the papilke are of 
the filiform types.. 

Lymphoid Nodules and GlamU.-~- T Th$ base of the ■tongue ;is 
occupied by nodules, but no orifices of ducts of glands are visible. 

The Lateral Organs (text-fig. 45 E). —Tire wide primary sulci 
appear as incisions on the lateral borders, for the intervening 
lamime are fiat. They form a slightly concave row whose posterior 
Biembe-is aie level with the lateral vallate papilla (u.v.p.). 
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The entire organ is surrounded by an oval colourless area of 
the tongue, so they offer a marked contrast to the bluish-black 
late sail borders. 

The right organ is '6 cm. long, and has 10 laminae and 11 sulci. 
The left organ is *5 cm. long, and lias 9 laminae and 10 sulci. 

The Ventral Papillary Zone is bluish-black and narrow. It 
has many sum'll irregularly-placed conical, papilla*, and a few 
fungiform pa pill as in a single row posteriorly. 

The Ventral Mesial Sulcus is narrow and deep, and the frenal 
lamella is triangular and entire with lobulated edges. 

The Brown Teetee (C. brunnea). 

In a hitherto unpublished paper Garrod states : <c There are 
three circumvallate papilke in the form of a triangle. The fungi¬ 
form papilla* are most numerous at the tip of the tongue, and 
there are a few in front of the circum vallate papilke and Mayer’s 
Organ. There is a good bifid sublingua” (rsfrenal lamella). 

Owen (6) described a vallate triangle in C. personata . 

Genus Aoxus (=N yctipittiecus). 

The Feline Douroucouli (A. fdimes ). 

The two specimens which I examined were preserved, so no 
measurements were made. One of them has a single vallate 
papilla. 

The apex and lateral borders have the usual characters, and a 
well-marked mesial dorsal sulcus runs along the base of the 
tongue. 

The Circunivallate Papilke (text-fig. 46 A & 0).—Two pro¬ 
minent vallate papilke lie near the Literal borders. Each is 
granular, and has a prominent nodular vallum. The fossae are 
well-marked. Both are round on plan and on conical elevation. 

The Fungiform Papilke (text-fig. 46 A A; 1).) form a dorsal 
bounding zone on which they have the usual arrangement. Some 
are Hush with the general surface of the tongue (c), but others 
stand up prominently (a & b). They form a. single row on the 
ventral surface of the tongue, and some are overlapped by conical 
papilke (d), 

The Conical Papilke (text-fig. 46 A. & E) have the usual dis¬ 
tribution according to size, and the’ usual direction of their 
points. They do not have the usual arrangement, however; on 
the oral part of the dorsum they are irregular, but on the base 
they form oblique chains. They are cylindrical or filiform, and 
may have central depressions. 

The Lateral Organs (text-fig. 46 F).— 1 The - lamina* and deep 
narrow primary sulci lie on the edges and the inferior surface 
of the tongue. They run forwards and upwards, and the lamina* 
are traversed by secondary sulci. The right organ is *9 cm, long, 
Frog, Zool. &oo. —1921, No, XXXV, 3o 
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and lias 5 laminin and 0 sulci. The left organ is *8 cm. long, and 
has 4 laniimn and 5 sulci. 

The Inferior Surface (textdig. 45 [>)..The narrow ventral 

papillary sow has irregularly disposed conical papilla? and a single 
row of discrete prominent fungiform papilla?; the latter are most 
numerous and closest together round the apex. 


Text-figure 40 . 



a . 




Hon. 


— 

cccxz£> 

ffoi/otoon. 


C. 


r'\ .czl 

leref of' t 
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VlT 


a 


APTf ^ (r m $ Td.-tr.nl. 

b. 

F, * ■ £ * 

The tongue of Aotus fe/tum, 

Th e./renal lamella is triangular. It has a bifid apex and plain 
sides. The ventral 'menial v-iik-us . is.- shallow and deep, and I,he 
fmmm is of moderate length. 

(h'iuis ITj’ukcia. 

The /Black Baki (If satanas). , 

The specimen which I exa mined was preserved, so no measure¬ 
ments were .made. 

Tire- tongue has almost parallel sides, and the apew and lateral 
borders have the usual eharanters. The thickness rapidly 
diminishes from f renal lamella to apex. 

: The Girmmvfdkile-'.Papilla! (.text-fig.: 47 A €f).~~.The vallate' 

papilfe form an isosceles triangle with the apex behind. Ail are 
slightly retracted, with-.granular surfaces, the fossa? are well- 
marked, and the valiums are nodulated. 
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The Fungiform Papilla?. (text-fig. 47 A k B) form a. dorsal 
bounding’ zone on which they have the usual arrangement, and 
the apical cluster is very well-marked. They form a single row 
on the inferior surface. They are all prominent, smooth, and 
.hemispherical, and none are overlapped by conical papillae. 

The Conical Papillae (text-fig. 47 A k D) have the usual 
arrangement in clusters and rows of varying degrees of obliquity. 
The vertical direction of the rows on the lateral borders can only 
be made out by very careful examination, however. All belong 
to the filiform series. 


Text-figure 47. 



The t ongue of Pithecia act tanas . 


The Lateral Organs (text-fig. 47 E) form triangular or concave 
bodies on the sides and inferior surface, and the lateral vallate 
papilla} are level with the apex. Several of the pointed lamina* 
have secondary sulci. The right organ is M) .cm. long, and has 
5 laminae and 6 sulci. The left organ is *8 cm. long, and has 
4 laminae and 5 sulci. 

The Inferior Stir face ( text-fig. 47 B).—The broad .hounding 
papillary zone is wide, and has papillae disposed in the usual 
manner. 

Th efrenal lamella is a long plate with rounded apex, and the 
orifices of the Wharton’s Ducts open on the ventral surface near 
the base (text-fig, 47 B, a). 

The ventral mesial sulcus is wide and deep, and the Jrenmn is 
short. 

Mayer described a vallate triangle in P. satanas (4). 

35 * 
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Humboldt’s Sakj: (P. worimhas). 

Flower (3) describes the tongue as follows:.“Thu length of 

the tongue* from the huso of the epiglottis to the tip, is 1*4 inch ; 
its breadth '5 inch; its sides are parallel, the end square, with 
the corners slightly rounded. The sublingual organ is lie,shy, 
except towards the end, which is sharp-pointed and cleft at the 
extreme tip; it is free to the extent of *2f> inch, and its apex is 
*3 from the tip of the tongue.” 

In. a hitherto unpublished note Garrod states that the tongue 
of Bithecia cdbinam lias a triangular vallate papillary area. 

Genus Oaca.iao. 

The Bald Ouakaim (6\ calm). 

The specimen had been preserved, so no measurements were 
made. 

The apex and lateral borders have the usual characters, but line 
lateral stria), only visible on high magnifications run in from them 
across the dorsum. 


Text-figure 48. 



'A. 


The tongue of Ciwujao eah'a. 

• .'The ■ Circiimimllate ■ ■Papilla?, (text-fig. 48 • AV— Three vallate 
]»apilho-ibvni;an isosceles triangle whose apical papilla, is far from 
the epiglottis ; the basal papilhe are close to the edges of the 
tongue., The apical papilla "is small ami the laisal ones huge, the 
fossae■’are all well-marked and the valiums are imdular. 

• •' rBh6~:Ban0b?mi:.PapiUw .. (text-fig. 48 A,' & . B)form, a ■ dorsal, 
hounding zone .on • which they have the usual arrangement hr 
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clusters and rows, but tlie apical cluster is small. Nowhere are 
tbej numerous, however. They a,re absent from the inferior 
surface. 

The Conical Pap Hite are irregularly arranged,-but they increase 
in size in. the usual manner and their points run in the usual 
directions. They form a narrow papillary zone on the inferior 
surface, but this is widest round the apex. 

Glands and Lymphoid Tissue .—The base of the tongue is finely 
nodular, and a. few orifices are visible when it is highly magnified. 

The Lateral Organs (text-fig. 48 C) form concave bodies on 
the sides of the tongue, and the pointed or round laminae have 
fungiform papillae below their bases. The lateral vallate papillae 
are level with the centres of the organs. All rounded laminae 
have wide secondary sulci. 

The right organ is 1 cm. long, and has 7 laminae and 8 sulci. 
The left organ is *9 cm. long, and has 6 laminae and 7 sulci. 

The Inferior Surface (text-fig. 48 B).—The ventral papillary 
zone is narrow, the ventral median sidms is shallow, and the 
frenum is small. 

The frenal lamella is long and narrow, and terminates in two 
small points (text-fig. 48 B, a). 

Genus Alouatta ( = Mycbtes). 

The Black Howler Moxkey (A. caraya). 

The specimen had been preserved, so no measurements were 
made. 

The Circunivallate l*apHim (text-fig. 49 A & 0).— Three 
papilUe form an isosceles triangle with long sides. The apical 
papilla, is far from the epiglottis, and the basal papilhe are close 
to the lateral borders of the tongue. The length of the vallate 
triangle is one-third the length of the dorsum. 

The apical papilla is largo, oval, granular, and excavated in the 
centre, the fossa is well-marked, anti the vallum striated. 

The Fungiform Papilhe (text fig. 49 A. & B) are not numerous, 
but have the usual arrangement-on -the Vlorgum; and a few lie at 
the sides of the vallate triangle. They appear to stand on ridges 
of the mucosa when the tongue.'is'-highly-.magnified, Those on 
the inferior surface arc. very •.small. 

The CUmical PapUkr (text-fig. 49 A, B, &■ 1)),which are closely- 
set, are irregularly .disposed"on the dorsum, but they increase in 
size in the usual, manner, a ml their points run in the usual 
direction. They are filiform, cylindrical, or fusiform, and the 
number of points to each papilla varies. Borne stand up so 
prominently round the fungiform papillae that they conceal them 
entirely. - 

Glands and Lymphoid Tissue (text fig. 49 A).—-The base of the 
tongue is covered with nodules of various sizes, and many orifices 
of ducts are visible to the naked eye. The lens reveals the 
existence of many minute openings, and the base of the tongue is 
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more pitted than in other species of the Oebidfe. Many nodules 
with central depressions are also present on the anterior surface 
of the epiglottis. 

The Lateral Organs (text-tig. 49 K).—On each side they form a 
straight row of lainime and sulci. All the sulci and lamina; 
are short; the posterior ones are straight, and the anterior ones, 
which are level with the anterior vallate papilla;, are convex 
forwards. 

The right organ is *9 cm. long, and has 10 lamina; and 11 sulci. 
The left organ is *7 cm. long, and lias 8 lam hue and 9 sulci. 


Text-figure 49. 



/ 3 5 7 iO 


The tongue of Monatta caraydi Ut. tonsils. 

The Inferior Surface (text-.fig. 49 B).-~The ventral papillary 
zone is narrow, but hags'.papillm disposed in the usual manner. 

The. ventral mesial sulcus is short, but does not open up much 
when traced posteriorly. 

Th efrenum is short, and the frenal lamella is long, narrow, 
deeply incised at the apex, and ha,s plain sides .(text-fig. 49 B, a). 

Carus and Otto (1) described a vallate triangle (>i. fmeus). 
closely resembling that of A. -carayd, described above, ’ , 
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Summary of the Tongues of the Gebidce. 

1. All tongues, except those of the Sakis, are conical, and some 
a,re pigmented. 

2. The conical papilla* are irregularly disposed on the oral part 
of the dorsum in most of the fJebiche, but they may be arranged 
in chains on the base of the tongue. 

3. The fungiform papillae always form a dorsal hounding zone. 
They may be absent from the inferior surface. 

4. The vallate papillary patterns are—a single papilla, a pair, 
a triangle, a V, or a double-pair. 

5. The vallate triangle is far from the epiglottis in many 
species, and its median may be very long (the median is the line 
drawn from the apex to the mid-point of the base). 

6. The orifices of the ducts of glands are fewer than in the 
Oercopithecidse. They are most marked in Alonatta . 

7. The lateral organs are most frequently concave towards the 
epiglottis. 

8. The frenal lamella is usually bifid at the apex. 

9. The lingual characters are not sufficiently distinctive to he 
of value for the classification of species. 


Family II a f a l i d m. 

Genus Hapale. 

The Common Marmoset (IL jacobus). 

The comparatively long, slender tongue has the following 
measurements :—total length 2*1 cm.; length of the oral part 
1*9 cm. ; length of the pharyngeal part *2 cm, ; width between 
the lingual attachments of the pa. Into-glossal folds *65 cm. 
These figures were found to be the average in twelve specimens. 

The apex is fiat and tuberculated by fungiform papilla*; it is 
devoid of a notch. Banning buck for 1 cm, is a median dorsal 
sulcus from which transverse sulci pass to the sides of the tongue, 
but these are the result of preservation and are not shown in 
text-fig. 50. The lateral borders have the usual characters. 

The Gircumvallate Papillae . (text-fig. 50 A).-—Three vallate 
papillae form an isosceles triangle with .the- apex behind, and the 
two basal papilla* are close to the. edges of the tongue. The 
valiums are covered by conical papilla* which "obscure the. fossa?, 
and the surfaces of the papillary bodies are finely granular. 
This pattern was present in all twelve specimens. Tuckerman (9) 
also described this as the type. 

The Fungiform, PapiMm (text-fig. 50 A 4k B) form a dorsal 
bounding zone on which they have the usual .arrangement, in 
clusters and rows, and .they are surrounded by prominent 
upstanding conical papilla*. They are few in number, however, 
on the dorsum, and are absent from the ventral bounding 
papillary zone. 
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The Conical Papilla> (text-fig. 50 A, B. & 0) luve an irregular 
disposition, hut they increase in size in the 'usual manner, and 
their points run in the usual directions. Tliey appear as imbri¬ 
cated scales, and some stand up prominently round the 1 ungilomn 
and valla.te pupil he, concealing the valiums ol the latter 
(text-tig. 50 0, e). 

Lymphoid Tissue and Glands. —A. lew nodules are present 
among the conical papilla 1 on the 1 tot the tongue, hut no 
duet orifices are visible. 


Text-figure 50. 



The tongue of Jlapale jacchus. 

The Lateral Organs (texkfig. 50 D).—These' consist, of a few 
fine laminae and sulci on the sides of the tongue. The right 
one has 6 1 ami me and 7 sulci, .ami the left one has 5 laminae and 
6 sulci. Some of the lamime have small secondary sulci. 

The' Inferior, Surface (text-fig, ; 50B),-~A narrow ventral 
pcqrittary- border., possessing conical papillce only, is present, and 
the narrow, deep ventral mesial sulcus opens posteriorly into a 
triangular.fossa. 

The/renal lamella is triangular, with a bifid apex and plain or 
nodulated sides. 
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Ihe Black-eaked iVl akmoset (.//. penkillaia). 

The conical tongue, which is green in colour, has the iollowing 
measurements :—total length 2*35 cm.; length of the oral part 
2*1 cm.; length of the pharyngeal part *25 cm.; width between 
the lingual attachments of the pal a. to-glossal folds *9 cm. 

The apex is pointed and tuberculated ; running backwards 
from 1*4 cm. is a median ridge, whence transverse ridges, which 
are convex forwards, run out to the lateral borders. 

The Circumvallate Ityrilke. —Three papilla? form an isosceles 
triangle. The apical papilla is close to the epiglottis, and the 
lateral papilla? are close to the edges of the tongue. The lateral 
papilla? are small, and their fossa? and. valiums are concealed by 
conical papilla? (text-fig. 51 A, b). The posterior papilla, which 
is oval and excavated, has u nodulated vallum composed of two 
rows of lobules (text-fig. 51 A, c). 

The Fungiform Papilla 3 form n wide dorsal bounding zone, and 
the area of the centre without papillae is small. They have the 
usual arrangement, but the posterior rows form thick clusters in 
front of the vallate papillae. They are hemispherical or fiat, and 
the surfaces are smooth and glistening. As in II jacchus, there 
are none on the inferior surface of the tongue. 

The Conical Fapilke have the usual arrangement, but their size 
remains the same from apex to base. They are scale-like and 
imbricating, as in II. jacchtts. They form a narrow zone on the 
inferior surface of the tongue (text-fig. 51 A, a). 

Lymphoid Tissue and Glands. —The area , occupied by the 
lymphoid nodules is small, and no duct orifices are visible. 

The lateral organs consist of a few very fine lamina? and sulci. 
It is difficult to detect these, even on high magnification, by a 
hand lens, so microscopical examination is necessary in order to 
settle their characters. 

The Inferior Far face (text-fig. 51 A, a). —A. narrow ventral 
papillary border is present; the narrow, deep ventral mesial sulcus 
opens posteriorly into a triangular fossa; and the frenal lamella is 
triangular, with an entire apex and notched sides. 


. The Pvgmy Marmoset {II ‘pygmma). 

The. tongue has'the following characters:— 

1. It is conical with a rounded apex,- 

2. The vallate papillae form an isosceles triangle. 

3. The fungiform papilla? resemble those of 1L penioiUata. 

4. The conical papilla? form imbricating scales. 

5. The lateral organs are well-marked. 

6. The ventral papillary zone is well-marked. 

7. The ventral mesial sulcus is long and deep. 

8. The triangular frenal lamella lias a bifid apex. 
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Genus Leontooebus. 

Tub Lion Marmoset (X. rosalia). 

The two specimens examined were preserved, so no measure¬ 
ments were taken. 

The tongue rapidly tapers from base to apex ; and the latter is 
pointed and covered with a dense cluster ot small fungiform 
papillae. The middle of the dorsum is occupied hy a strip ot 
mucosa covered by closely-aggregated conical pupil he. 

The Cirmmvallaie Papille (text-iig. 51 B, h). .Three papillae 

form an isosceles triangle with two short sides and a long base. 


Text-iigure 51. 



B. 


The interior surfaces of tlie tongue and vallate jHipilla* of some Alarmosets. 

The apical papilla is a short distance • anterior to the epiglottis, 
and the basal papillae are close to the edges of the tongue. 

All the papilla.) are large and nodulated, the fossa) are well- 
marked, and the valiums are clear zones or lohiihttcd bands. 

The Pn/mjrform Papilla which are prominent, form a. well- 
marked dorsal hounding zone on which they have the usual 
arrangement in clusters and rows, and they increase in size, in the 
usual manner. Two rows of small elements connect the basal 
vallate papilla), 'None are present on the posterior part of the 
ventral papillary zone. 

All are prominent, hemispherical, and smooth. 

The Conical Pap ittm { text-fig. 51 B, c ),~No apical cluster is 
present, for the transverse rows extend right forward to the apex. 
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Each, is leaf -shaped, find has several hair-like processes along its 
free edge, and all the points are directed backwards. Some of 
the posteriar papilke may be umbilicated. They increase in size 
in the usual manner. 

Lymphoid Tissue and Glands .-—The nodules form a narrow 
zone in front of the epiglottis, but no duct orifices are visible, 
even through the lens. 

The Lateral Organs. —The lateral organs consist of well-marked, 
but small, backwardly-directed laminae separated by deep primary 
sulci. The right organ has 3 laminae and 4 sulci, and the left 
organ has 4 la,mime and 5 sulci. 

The Inferior Surface (text-fig. 51 B, a & a"). —No ventral 
papillary zone is present, but the outer part of the inferior 
surface incised by small fissures. 

The ventral mesial sulcus , which is narrow and deep, opens 
posteriorly into a large triangular space. 

The frenurn is short, and th e frenal lamella is triangular, with 
a bifid apex, or a deep notched lateral border. 

Genus Mystax. 

The Negro Tam am n (J/. ursulus). 

My fresh, specimen has the following measurements :—total 
length 2*8 cm.; length of the oral part 2*4 cm. ; length of the 
pharyngeal part *4 cm.; width between the lingual attachments 
of the palato-glossal folds T2 cm. 

The apex is rounded, and a dorsal median sulcus , which is more 
marked than, in any specimen belonging to the Oercopitheckke, 
Cebidffi, or Hapolidre, runs hack, to the apex of the vallate triangle. 
No transverse ridges or sulci are present. 

The Circumvallate Papilke (text-fig. 52 A. & 0).—Four 
papilke are arranged in the form of a V. Including the apical 
papilla the right limb has three papillae and the left one has two. 
The posterior papilla (A, 0 a) is oval, with a well-marked fossa 
and nodular vallum. The left lateral papilla (A, 0 h) lies in a 
wide fossa with three small ones. The right lateral papilla 
(A, 0 c) lies in a wide fossa with two small ones, and the right 
mesial papilla. is circular. 

The Fungiform Papiilm (text-fig. 52 •A" & R).—Small,, but 
well-marked papilla form a dorsal bounding zone, but the trans¬ 
verse rows are maintained.' -as •-far-•'forwarders the apex. They 
are absent from the inferior surface. 

The Conical. Papilla ?,—No ; apical cluster is present, for the 
papilke maintain their arrangement in rows right forward to the 
apex, and there is no great increase in size from before-backwards, 
or without-inwards. They have the usual arrangement on the 
ventral papilla-iy zone. All are cylindrical and surrounded by 
zones of interpapillary dorsum. 

Lymphoid Tissue and Glands. —On each side of the epiglottis 
there is a large nodular mass, and the two are connected by a 
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band of small nodules which also passes towards the posterior 
vallate papilla. Borne of the large nodules have small central 
pits. 

The Lateral Organs.- ~The la,mime, which, increase in size from 
before backwards, are separated by wide primary sulci. The right 
organ has 5 1 ami me and 4. sulci, and the left one lias 4 land me and 
5 sulci. 

The Inferior Surface (text-fig. 52 B).—The ventral papillary 
border , which is narrow, possesses conical pa pi ike only. 


"Text-figure 52. 



A 


The tongue of Mi/star vrsulus. 

The ventral mesial sulcus, which is long, narrow, and deep, 
opens posteriorly into a large triangular depression containing a 
well-marked median crest. 

The frenal lamella is a long, flat body with its anterior 
extremity deeply cleft into several long, thin club-like processes. 

The Moustache Tamaiun ( M . m i / star ). 

The tongue, whose form resembles those of the preceding 
species, has the following measurements :—total length 2*1 cun"; 
length of the oral part 1*8 cm.; length oh the pharyngeal part 
*3 cm.width between the lingual attachments of the palato¬ 
glossal folds *6 cm. 

ik deep^ median dorsal sulcus runs back for IT cm. from the 
apex, and transverse furrows rim towards the lateral borders; 
these separate broad ridges which are convex - forwards and con¬ 
cave backwards. 

. The GmrmnmUaie Pap&lau— Three papillae form an isosceles 
triangle with two short sides and a. long base ; the apical papilla 
is close to the epiglottis, and the basal papillae are close! to” the 
lateral borders of the tongue* 
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A ll are round and finely-granular, the fossa* are well-marked, 
and the valiums are lobulated. 

The Fung form Papilla \ which are all small but prominent, 
form a dorsal hounding zone on which they have the usual 
arrangement in dusters and rows, the usual number on each row 
being two. Most of them are equal in size, and are smooth and 
hemispherical. 

The Conical Papilla •, which are all closely-aggregated, have the 
usual arrangement in rows and clusters ; they increase in size 
from without-iuwiirds, but their increase in size from before- 
backwards is slight. They take the form of overlapping* scales 
with hair-like processes. 

Lymphoid Tissue and Glands. —The nodular zone on the base 
of the tongue is narrow, and no orifices of ducts and pits are 
visible, even when the tongue is highly magnified. 

The Lateral Organs are small a.nd oval: their centres are level 
with the lateral vallate papillae. They consist of well-marked 
primary sulci separating comparatively broad laminin with pointed 
or rounded upper extremities. The secondary sulci are very thin. 

The right organ is T cm. long, and has 3 laminae and 4 sulci. 
The left organ is T cm. long, and lias 4 lamirue and 5 sulci. 

The Inferior Surface .— The narrow ventral papillary zone has 
only conical papilla?, but is incised by transverse sulci running in 
from the dorsum. 

The ventral mesial sulcus, which is narrow and deep, opens 
into a. large triangular space, which also receives the short 
frenum. 

The frenal lamella is triangular, with a bilid apex and fissured 
lateral borders. 

Genus (Edipomidas. 

The Pinch e Mon key ( ( E . mlApus). 

Flower (3) described, the tongue and gave the following data;— 

1. The tongue tapers gradually. 

2. There is a median dorsal sulcus posteriorly. 

3. The ventral median sulcus is deep. 

4. The fungiform papilla? are regular; mid cover the entire oral 
part of the dorsum, 

5. Three 'vallate papilla? -form'a. triangle." 

6. The lateral organs are well-marked. 

7. The frenal lamella lias a dorsal'ridgeand'cleft apex. 

Summary of the. Tongues of the Bapalhbe. 

1. The tongue is either long, narrow, and tapering slowly, or 
short, conical, and tapering rapidly from a wide base. 

2. hiesia 1 <1 oi\sal ridges are frequently present. 

3. The tongue, of Mysiax Ursulas has a better-marked mesial 
dorsal sulcus than those of all other Primates, 




524 


THE ANATOMY OF THE TONGUES OF THE MAMMALIA. 


4 . The vallate papillae always form a triangle. 

5. The fungiform papillae always form a dorsal bounding zone. 

6. Seale-like conical papilla?, with or without filamentous pro¬ 
cesses, are exceedingly common. 

7. The ventral papillary zone is small or absent. 

8. The frenal lamella is usual]} 7 subdivided at the apex, but 
undivided lamellae occasionally appear. 

9. The lateral organs are always small. 

10. The lytta, foramen caecum, plicae, fimhriatse, and apical 
gland of Nulm are absent. 
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ON THE SKULL OF DINOTHEl'llUM OIOANTEXIM. 


28. Note on tlu* Skull of ])hinlheri\un ghfantenm in the 
British Museum. .By 0. W. Anouknys, IhSe., .F.R.S., 
F.Z.S. 


(Submitted lov Publication by permission of tbo Trustees of the British Museum.) 
f Heceived March o, 1021: Head May 21,1021.] 

(Text-figures 1-4.) 

One of the most important specimens in the Geological Depart¬ 
ment of the British Museum is the fine skull of Dinotherium 
giganteum , which seems to he the only even approximately 
complete example at present known. The history of this spe¬ 
cimen is of considerable interest. It was discovered in 1835 by 
Klipstein, about eighteen feet deep in the well-known ossiferous 
sands of Eppelsheim in Hesse-Darmstadt. An account of this 
discovery, including a description of the specimen and of the 
deposits in. which it occurred, was published by Klipstein and 
Ivaup in 1836 under the title “ Beschreibung und Ahbildungen 
von deni in Bheinhessen gefuiidenen colossalen ScTuidel des 
Dinotherii gigantei ” : in the following year a French translation 
of this paper appeared. Kaup, in his part of the memoir, not 
only gives a description of the skull itself, but also a very 
interesting account of the method of collecting the specimen. 
It appeal's that it-was found lying on its dorsal surface in a bed 
of clay and sand. This was partly removed, leaving the skull 
resting on six pillars of matrix. Next, iron bars were passed 
through the openings thus made, which were then filled up with 
plaster of Pans. .Next, the remaining portions of the matrix 
were removed and their place filled with more plaster, so that 
finally the skull rested on a solid base of plaster strengthened by 
iron bars. A stout board was i inserted beneath the whole mass, 
which was then lifted from the excavation by twenty-four men 
with ropes. A quaint picture of this operation is given on. the 
cover of Klipstein and Kaup*s memoir. In this figure there 
is also shown a huge proboscidean femur, which is perhaps the 
original from which the cast, of a Dinotherium femur now in the 
British Museum, was made. In 1837 the skull was sent to be 
exhibited in Paris, part of the expenses of transport being borne 
by the French Academy. While there it was examined by 
tie Blainville, whose description of the specimen, is the best yet 
published ; but even lie was not allowed any opportunity of 
examining the dorsal surface. On the same occasion Isidore 
Geoffrey, Straus, and others took the opportunity of giving their 
views as to the structure and - affinities of Dinotherium . It was 
then intended to send the specimen to London, hut-whether this 
was done on this occasion is uncertain. Some years later, in 
1849, it was certainly in London, and was offered to the 'British 
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Museum for purchase ; it was then examined and reported on by 
Buck'laml and Owen. The purchase was not completed, and 
the skull seems to have been sent back to Darmstadt. About 
] 860, Klipstcin sold his collection to "Dr. Oldham, the .Director 
of the Geological Survey of India, and from him the British 
Museum acquired not only this, but also some other valuable 
specimens, including the skull of J)ormtJieriam, nrmi am 1 the front 
of the skull of Tapirvs prison#. 

Dr. W. T>. Mathew, when visiting' the Museum recently, 
pointed out to me that there is a widely-spread idea, on the 
Continent that the skull now under discussion was broken, up 
on its journey to London. This mistake has even appeared in 
print: thus Weinsheimer in Ins memoir on 1) mother i/am (Pal. 
Abhandl. Bd. i. 1883, p. 244), in speaking of the cast of this 
specimen, states that 4 * The original of this cast no longer exists, 
since on its journey to London it was irretrievably broken into 
fragments. 5 '’ Examination of the skull shows that, in fact, at some 
time it has been much broken, but 1ms been, on the whole, skilfully 
mended, the figures and cast no doubt having been followed 
in making the restoration. 

In addition to Ivaup’s original descriptions and figures, 
de Blainville has given a very good account of the skull so far as 
he was able to examine it, and numerous other writers have 
referred to it. The most complete summary of the various views 
that have been held as to the affinities of Dmotheriiwi is given by 
Btefanescu in bis paper on I)hiolheritmi tjhjwniisshmmi (Amiarulu 
■ M.risen]ui de Geologin, etc., Bukarest, 1894, p. 126). It is now 
proposed to give a short description of the skull as it now Is, 
followed by some discussion of the reasons for its peculiarities 
and of the relationships of Ltinotherium to the other Probosci'dea. 

The occipital condyles' (ox.) are very large and prominent; 
ventraliy and laterally they are limited by a deep groove, but 
(lorsally they seem to pass uninterruptedly into the occipital surface 
(oc.8,). The articular surface of the condy les from above down¬ 
wards makes rather more than a semicircle, so that the range of 
movement of the head, up and down was extensive. Vcntrally the 
condyles are separated by a broad, deep notch, in front of which 
the basioccipital runs downwards and forwards as a broad ridge, 
narrowing a little towards its junction with the basisplumoid, at 
which point, however, there is a prominence. The basispheuoid 
is not quite in the same straight linens the basioccipital, but.seems 
to have been directed a little- more upwards. The basis era,nil as 
a whole slopes rather steeply downwards, making an angle of about 
135 degrees with the plane of the teeth and the posterior part of 
the palate, which is regarded as being horizontal. From the outer 
angle of each condyle a ridge (r.) rims outwards and a little 
upwards, terminating in the outer angle of the- squamosal 
which projects out wards-, far -beyond the '..level of the zygomatic 
processes., These ridges,yvhjch towards their outer ends rise-into ' 
thick and prominent-.crests, separate-': the. upper occipital surface 
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from the large post tympanic flanges (pt.fl-.\ which appear to be 
formed partly by the exocc-ipitals and partly by the squamosal, 
though no suture can be seen; the angle between the post- 
tympanic flanges and the upper occipital surface is about 130 
degrees. The ventral border of the flanges is-gently convex, and 
is separated from the condyles on. the inner side by a deep notch, 
which is partly occupied bv a tongue-like process of bone, 
apparently the paroccipital process (p*p.) of the exoccipitah The 
anterior face of the flanges is concave from side to side, and is 
separated superiorly from the greatly elongated glenoid surface 
(gl.) for the mandible by a shallow transverse channel. Above 

Text-figure 1. 



janx. 


Skull of Dmutherimngiganteum. 

From right side: about v V size. 

a./., antorbltal foramen; posterior opeuiug of alispbenoid canal; ex:h. s external 
nares; l.e., lumbiloubil crest; *>».,<., depression for muscle attaebment on 
preorbital prominence-; a,e., occipital condyle; oe.s ti occipital surface; orh 
orbit; ar*r*i orbital ridge ; premaxilla; p>orb„ post-orbital process of 

frontal; post-tympanic flange V zygomatic process of squamosal. 

the transverse ridges just described the occipital surface slopes 
forwards to a remarkable degree, giving the skull a curious 
resemblance, in this region, to the skull of some types'of Whales, 
e. g. Bakenoptera. The angle between the occipital surface and 
the basis cranii is about 5.3 degrees, so that the occiput is nearly 
parallel to the palatal surface. This extraordinary forward 
inclination of the occiput evidently limits the size of the cranial 
cavity, and de Blainville suggested that possibly the occipital 
surface-had been crushed dowm :; td$mrd& ..the floor of the skull. 
Careful examination of the specimen, however, does not seem to 
support this idea, and it seems probable that, remarkable as the 
Frog. Zoom Soc.—1921, No, XXXVI. 36 
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structure of tins region of the skull may appear, it represents 
nearly tbe condition in the living annual. In other Proboscidea 
the' occiput slopes strongly forwards, but this inclination is 
masked, in the adult at least, by the enormous development of 
cellular bone'that takes' place in this region, except over the area 
of the insertion of the ligamentum nucha?, which occupies in 
consequence a deep depression. 

In young individuals in which this development of the bone 
has not taken place, it can be seen that the occiput is inclined to 
the basis cranii at an angle about equal to that occurring in 
Dlnothernim . Tims, in a figure of a median longitudinal section 
of the skull of a young African Elephant given by Flower 
Osteology of the Mammalia,’ ed. 2, p. 181, %. 59), the somewhat 
convex occipital surface is inclined to the basis cranii at an angle 
of about 40 degrees—that is, at a more acute angle than in Dina- 
therimn. In the skulls of two very young Indian Elephants this 
angle was about 50 degrees, and in Paheomastodon, in which in the 
adult the spongy bone is relatively little developed, the angle is 
only about 55-40 degrees in the middle line* Thus it appears 
that the forward slope of the occiput relatively to the basis cranii 
is not really greater in jDmothcrmm than in the later Proboscidea, 
but only appears so because, when the palate and tooth series in 
Dinotherium is placed .horizontally, the basis cranii slopes steeply 
downwards instead of being nearly horizontal. 

In iJinothermiii no development of cellular hone seems to have 
taken place, the necessary surface for the attachment of the 
muscles supporting the heavy head being in this ease supplied by 
the great widening of the occipital surface, which is carried out 
laterally on to tbe lateral extensions of the squamosals (a.s,). The 
pit for the nuchal ligament : (nX) is both wide and deep : behind 
it the occiput is convex from before backwards, while at the sides 
it is gently convex in all directions. Anteriorly the occiput is 
bounded by the transverse portion of the lambdoidal crest (7.cJ, 
which is slightly convex forwards: in front of this the parieto¬ 
frontal surface makes an angle of about 140 degrees with the 
occiput* .Laterally the lambdoidal crest reaches the upper border 
of the temporal fossa at about its middle point, and thence is 
continued downwards and. backwards.. along its border to the 
lateral processes of the squamosal. The lateral portion of the 
occiput thus bounded, projects .far- oyer the '.enormous temporal 
fossa, forming a kind of roof to its posterior portion. The iron to- 
■ ■ parietal region; of the roof is short from before, backwards and in 
". its middle 'portion' is 'flat or slightly concave. It first narrows a. 
little, and then widens out and slopes down towards the post¬ 
orbital ( p.orb .) processes, which are presumably borne by tbe 
iron tails though no sutures are visible. A little in front of the 
level of the post-orbital processes the fronto-parietal region of the 
roof is botincled by a thickened border, which is concave forwards 
and forms the upper edge of the remarkably wide nasal openiim 
(c.nmb There is no trace of the nasal hones ; they may have boon 
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lost, but in any ca.se do not seem to have formed any median pro¬ 
jection over the nasal opening. The maxilla. (mx*\ which formed 
the sides of the nasal opening at least in part, is a very massive 
and greatly developed bone. Externally to its tooth-bearing 
and palatal region it is produced laterally into a shelf of. bone 
the hinder border of winch is opposite the hinder lobe of the 
first molar. Posteriorly it forms the floor of the orbit, and no 


Text-figure 2. 



Skull of Dmotherium giganteum . 
From above: about nat. size. 


outer angle of squamosal; external nares; Jug. } jugal; lx,> lambdoidal 

crest; nuchal fossa: o.c. } occipital condyles; oe.s^ occipital surface; 
p.orb,, postorbital process of 'jrdntati post-tympanic flange ; r., ridge, 
from outer angle of squamosal. 

doubt joined the jugal, on which the lower post-orbital process 
is borne. In front of the orbit the maxilla forms a great mass of 
bone, terminating laterally in a rugose somewhat concave surface 
for the attachment of a muscle («*.$.), probably the maxillo- 

36 #i ■■ 
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labia]is superior, ' The lachrymal bone perhaps took part in 
the formation of this pre-orbital mass, but its limits cannot 
be determined. The very large antorbital foramen ( a./.) opens 
on the lower surface of the maxilla, about mid-way between its 
prominent pre orbital boss and the premolar teeth. The point of 
union of the maxillae with the prenmxilte is probably marked by 


Text-figure 3. 



a .antorbital foramen.; at.e., posterior opening of alisphenoid canalj outer 


angle of squamosal; tut., external .• auditory meatus; fJ.p., ? foramen 
lacernm postenus; J., jugal.* glenoid surface for .inaudible; m,.3, third 
molar; ?«•»*., maxilla: <■><?. <*., occipital condyles ; pm#., premaxilla ; pt.Jh, post- 
tympanic flange; t.h . 3 ? tympanic bulla; «////•, zygomatic process' of the 
squamosal. 

the sudden narrowing of the snout about 40 centimetres in front 
of the orbit. The suture between the two bones can be traced 
for a short distance on the palatal surface. 
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The premaxilke (pmx.), though narrower than the maxilla*, are 
still very massive and widely expanded. Their upper surface is 
concave from side to side, the lower convex in the same direction. 
In the mid-ventral line they are separated in the actual skull by 
a cleft, probably the result of distortion through crushing : in the 
cast, which seems to have been made before the skull had been 
broken, there is only a deep groove. From the posterior angles of 
tins groove a pair of ridges run back on the palatal surface to the 
anterior end of the tooth series. 

The anterior ends of the premax ilke are thickened, and terminate 
in a nearly flat surface in which there are some irregular asym¬ 
metrically arranged pits but no real trace of any incisor alveoli, 
though it seems not unlikely that incisors will he found to have 
been present in the young animal. The anterior portion of the 
skull in front of the tooth series is curved downwards, its palatal 
surface approximately following the curve of the downfcurned 
mandibular symphysis. 

The structure of the basal region of the skull is not very clear, 
probably in consequence of the crushing and fracturing it has 
undergone. On either side of the basioecipital there is a fairly 
well-developed auditory bulla (t.b.). External to this is a strong 
crest of bone, terminating posteriorly at the process described 
above as-the .-paroccipitjol (p.p*).; Anteriorly it runs inwards to 
the sides of the basisphenoid. This crest, which seems—at least in 
front—to be formed by the pterygoid, turns downwards anteriorly, 
and forms the border of the narrow opening of the posterior 
nares (p.n.) : ventrally it terminates just behind the tooth series 
in a boss of bone which forms the posterior angle of the hard 
palate. Dorsal to this boss there is a deep fossa, presumably 
in the palatine, passing upwards to the hinder opening of the all- 
sphenoid canal (alx.). Behind and a little to the outer side of this 
opening is the inner end of the extraordinarily elongated glenoid 
surface (gl.) for the mandible. This surface is very narrow 
from before backwards and gently convex in the same direction: 
posteriorly it is bounded by the depression separating it from the 
post-tympanic flange. Its outer end is immediately behind the 
base of the zygomatic process ( zyg .) of the squamosal, and its 
anterior border, at least in its outer half, abuts on the temporal 
fossa. The auditory opening (au.o.) is opposite the outer border 
of the zygomatic process : the external auditory meatus is greatly 
.elongated, and its floor is formed by the roof of the channel; 
behind the glenoid surface. ^ Above the auditory opening the 
' massive lateral angle of the squamosal (a*s.) projects outwards some 
fourteen or fifteen centimetres* The structure of a bony laby¬ 
rinth supposed to belong' to Dinotheriwn has been described and 
figured by Claudius ( u Das Gehorlabyrinth von iJinothermm 
giganieum” Palaeon tograph iea, vol. xiii ( 1864 - 66 ) p. 65 ). 

The opening'of the optic foramen is indicated by a depression, 
from the upper edge of which a downwardly deflected ridge (or,r.) 
runs upwards and forwards across the side wall of the skull and 
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terminates in front in the post-orbital process ( p.orh .). Towards its 
anterior end it becomes very prominent, sharply delimiting the 
eye-socket above. This ridge seems to be very characteristic of 
the Proboseidea s it occurs in Mmritherhm- and probably in all 
the members of the group. 

The skull of Dinotherimn is, in many respects, one of the most 
remarkable known. Although fundamentally its characters are 
clearly Proboscidean, nevertheless it differs widely from the skulls 
of the other members of the group and, indeed, in some respects 
from that of any other mammal. In the true Elephants and 

Text-figure 4. 

n.fi 



occipital eomfyle; p.n., posterior rmms; jyp., paroccipital process; 
post‘tympauic : r,, rtclge from outer angle ofsquamosal, 

Mastodons t.he peculiar form of the skull is mainly elite to the 
enormous development of cellular hone in the occipital region, 
increasing the area available for the attachment of the muscles 
necessary for the support of the. .heavy...trunk and tusks. , In 
Jjmothermm, although the upper tusks are wanting, the trunk, 
judging from the large -size of the nasal opening,-must have been 
'enormous, and the weight of the head was further increased by 
the, great '.'deflected ihandi'hular • symphysis with its large ■ tusks. 
In this case, however, the aim for the attachment of the support¬ 
ing. muscles was .'supplied by the widening out.'of. the' 1 occipital 
surface, which was further increased laterally by the extension 
outwards of the squamosals. Little or no cellular hone seems to 
have been developed, the occipital surface above the post-tympanic 
flanges being nearly fiat except for the depression for the nuchal 
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ligament. This flattening of the occiput, combined with its 
forward inclination, must have made it possible for the animal to 
move its head up and down through a large arc, a movement 
perhaps connected with the use of the downwardly directed lower 
tusks. The great width of the proboscis, probably rendered 
possible by the absence of upper tusks, led to the widening out 
of the skull in the orbital region, producing the shelf-like 
projection of the maxillae above noticed. The great width of the 
glenoid surface for the mandible is a peculiarity for which it is 
difficult to account, unless it is correlated with the general 
widening of this region of the skull. 

The skeleton of Dinothermm is still very imperfectly known, 
but such bones as have been described show that the animal must 
have been quite Elephantine in structure and appearance except 
as to its. head, the legs being pillar-like and the neck short. A 
femur probably associated with the skull above described measured 
150 cm. in 1 engtli. The nurnerous speculations as to tlie appearance 
and habits of Dinothermm h ave been summarized by de Blainville 
and Stefaneseu in their works referred to above. Most writers 
seem to suppose that the animal was chiefly fluviatile and 
aquatic in its habits, but there appears to be no good reason for 
believing that it was more so than the Elephants. 

The origin of Dinothermm is a question of much obscurity. 
The genus must have branched off from the main Proboscidean 
stem at a very early date, probably originating from an animal in 
much the same stage of evolution as Mcmthermm , the teeth being 
still simply bilophodont. The premolar series is more highly 
modified than in Ifierithermm, the series being reduced to pm. 3 
and pm. 4, the latter being bilophodont like the posterior molars. 
This modification of the premolars, like the acquisition of the third 
ridge in m. 1 and the reduction of the heel of m. 3, may have 
arisen after the divergence from the main stock had taken place. 
It is interesting to note that the last lower milk molar of 
Mmritheriuni shows a strong tendency to trilophodonty, the 
posterior ridge being fairly distinct; in Dinothermm also this 
tooth is trilophodont. If, as seems almost certain, Dinothermm 
originated from some small comparatively generalized type, it is 
, interesting' to note hmy, after its separation from the main stock, 
the direction of evolution is almost the same as in the latter. 
Thus there was a general increase in stature, which, being 
accompanied by a shortening of the neck, necessitated, as in the 
Elephants and Mastodons, the development of an elongated 
snout; so that it may be regarded as'-.certain that Dmotkerium 
passed through a longirostrine stage comparable to that of 
which the beginning is seen in Falceomastodon and the culmina¬ 
tion, so far as the elongation of the lower jaw is concerned, in 
Tetrahelodon angustidens . Subsequently the symphysis became 
somewhat shortened and was deflected, the lower incisors at the 
same time becoming enlarged. It is interesting to notice that a 
tendency to a similar type of modification of the mandible occurs 
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in. that group of Tetrabelodonts to which Professor Osborn gives 
the name Rhy n ehorosstrinae, the most extreme case being 
2\ dimtJwrioides. This deflexion of the mandibular symphysis 
led to the development of the flexible free trunk, just as the 
shortening of the symphysis did in the main stem, but while in 
this the upper incisors tended to increase in size, in the 
1 )inoth e res tli ey d isappearecl, 

The dimensions of the skull above described (taken on the cast) 
are :— 


Length from occipital condyle to tip of premaxilkc. 
Length from posterior border of palate to tip of 

premaxilla? .. 

Width between outer angles of the squamosals ... 
Width between outer borders of the zygomatic 

processes... 

W T idth between the open mgs of the ea r .. 

Length of glenoid surface from before backwards. 

Width of.glenoid surface from side to side. 

Widtli of the occipita. 1 condy3es ....____ 

TV idth of skull just in front of the ant-orbital 

foramen ....... 

Width of the anterior end of the premaxi Ike .. 

.Length of nmkr-premolar series .... 

Length of molar series .... 


cm. 

121 

84 

90 

74 

68 

6*3 

24 

31 

57 

31 

47 

30*2 
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Since the different species of. Otters.'are remarkably alike in 
general appearance, and the published notes on their external 
characters, to which Gray in particular paid great attention more 
than half a century ago, were taken apparently from dried skins, 
the following illustrated descriptions of the three species, Lutra 
lutra % L, macidicoUis , and L. cinerm, exhibited during the past 
few years in the Zoological Gardens, supplemented by an 
examination of the softened skin of a stuffed example of A onyx 
eapensis. and followed by some general conclusions with regard to 
the systematic status of the species examined and the descent of 
the Lutrinae, may prove of interest. 

The Rhinarium. —The extent to which the rhinarium is covered 
with hair has frequently.been used since Gray’s time as one of 
the best external characters for distinguishing the species of 
Otters. 

In Luira lutra it is entirely naked and a little wider than 
long ; but judging fro nr descriptions is variable in shape, Gray, 
for example, described the lower edges as straight and the upper 
as “ rather produced and angular.” Blanford corroborates this, 
saying that the u upper, edge is not straight but projects in the 
middle and is concave on each side, running up considerably to 
the hinder edge of the nostril.” Miller, on the contrary, says the 
upper margin is strongly convex at middle, the lower slightly 
so.” In the specimen here figured the upper edge agrees precisely 
with Blanford’s description, and the lower margin is angularly 
produced. The nostrils arewidely separated and there is no 
philtruin, the upper lip being continuously hairy and about as 
deep as the height of the rhinarium. This species has a com¬ 
paratively long muzzle, as shown by the skull, and the plane of 
the rhinarium is. inclined upwards and forwards at an angle of 
about 60° or less. 

In the Asiatic small-clawed Otter ( Lutra cinerea ), a short- 
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Text-figure 19* 



F 



A. Head of Amblouys cinerm. 

B. Bhinarium and tipper lip of the same from the front. 

C. Bhinarium of the same from above, 

D. Head of Hydrictis macuUcoUis. 

E. Bhinarium and lip'of the same from the front. 

F. Bhinarium of the same from above. 

G. Bhinarium of Aonyx eapevsis from the front (skin dried and softened). 

H. Bhinarium of Lutra lutra from the front. 

I. Bhinarium (A Lutra Ultra from the side. 

K. Ear of Lutra lutra. 

All figures, except Iv, X |* 
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jawed fonn ? the plane of the rhinarium is almost vertical. 
Otherwise it closely resembles that of the European species, 
except that its upper edge is straight ■ transversely between the 
posterior edges of the nostrils and its inferior edge less produced. 

So far as it is possible to judge on the dried skin, the rhinarium 
of the African clawless Otter {Aonyx capensis) resembles that of 
the Indian form L, cinerea , which is often associated with it. 

The other well-known African Otter (. Lutra maculicollis ) has a 
very different rhinarium, although as in L. cinerea its plane is 
vertical. It is very much reduced in size, being overgrown with 
hair to such an extent that little more than the edges of the 
nostrils are naked. The inferior border is quite straight and the 
infranarial portion on each side is shallow, while its upper edge 
is sinuously concave backwards, owing to the advancement of the 
hair in a curved line on each side from the posterior margin of 
the nostril to the middle line, where it nearly divides the rhinarium 
into two portions. From this it results that the middle of the 
rhinarium is less than one-fourth of the depth of the upper lip. 

The Facial Vibrissa, —The facial vibrissm in Otters are, as a 
rule, exceedingly coarse and numerous as in most predatory 
aquatic mammals. Two points to be noted, however, are that 
the mystacials, as compared with those of normal terrestrial 
mammals, are relatively short, not longer ■ that is to say than 
the genals, and that the genal tufts, especially the inferior, are 
exceptionally well developed, the vibrissas being numerous and 
long. The material examined does not warrant the opinion that 
Lutra lutra , L, cinerea, and L, maculicollis differ in any way 
with respect to their vibrissas; but the vibrissa? of Aonyx capensis 
are decidedly less stout and stiff, especially perhaps those forming 
the upper genal tuft *. 

The Ear, —The external ear in Otters is always small and oval, 
and comparatively simple in structure, the bursa being absent. 
In the European species ( Lutra lutra) the tragus and anti tragus 
are tolerably well developed, with a well-marked notch between 
them, and just inside the antitragus there is a strong ridge-like 
thickening forming the posterior rim of the cavhy. The supra- 
tragus is a shelf-like ridge with well-developed fleshy lobe. 

In the Indian small-clawed Otter (L. cinerea) the ear is very 
like that of L. lutra, but relatively smaller, the cavity not 
extending so high above the supratragus; and the tragus and 
antitragus are inconspicuous. On the dried skin I could find 
nothing distinctive about the ear of Aonyx capensis. In L.mmu- 
licollis the ear is simpler than in L, cinerea. The inferior edge of 
the cavity shows no trace of a notch, the tragal and ahtitragal 
thickenings being altogether suppressed, and the supratragus is 
represented merely by a rounded tubercle corresponding to the 
fleshy lobe of this thickening seen in L. lutra and cinerea . 

# Hinton (Ann. Mag. Nat. Hist. (9) vii. p. 195, 1921.) has recently proposed -the 
new generic name Paraonyx for two clawless Otters from the Congo which differ, 
amongst other things, from Aonyx in the complete suppression of the superciliary and 
upper genal tufts. 
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The FeM** —The feet of the Lutrime or Otters are so vari¬ 
able that it is hardly possible to mention a. single character In 
which they differ from those of the other Mustelidse collectively, 
except that the fore paw is always much smaller than the hind. 
In some cases the digits are less fully webbed than in any other 
genus of the family except Lyncodon ; but in the typical forms 
the feet are more fully webbed because the digits are relatively 
longer and more widely separable, owing to the greater width 
and less emargination of the webs, especially of those joining the 
first and second, second and third, and fourth and fifth digits. 

In Lutra lutra , for example, the third and fourth digits of the 
fore foot are not more widely separated nor more fully webbed 
than in Charronict or Gulo ; but the webs between the fourth 
and fifth, and third and second, and second and first digits extend 
with a nearly straight edge between points near the middle of 
the margins of the digital pads. The claws are well developed, 
and project well beyond the tips of the digital pads, and the sole 
of the foot is naked back to the proximal margin of the single 
large, „ sometimes nearly hern {spherical, sometimes transversely 
elongated carpal pad. The radial or internal element of the 
carpal pad is not separately distinguishable. There is a short, 
naked area between the carpal and the plantar pad; and the 
main part of the latter is well developed but narrow, that is to 
say about as wide as long, and distinctly three-! obed; the two 
lateral lobes nearly meet behind the median, and the pollical 
element is small and indistinctly defined from the posterior end 
of the adjoining lobe. The hair of the wrist extends right down 
to the carpal pad. The hind foot is markedly larger than the : 
fore foot owing to the greater elongation of the digits, which 
have consequently deeper and wider webs. The plantar pad is 
remarkably modified. Its median lobe is elongated and some¬ 
what heart-shaped ; the external lobe, defined'by a deep groove, 
extends far back behind' the median in contact throughout its 
length with the inner lobe, which is almost as long but has its 
free edge eraargmate, the proximal or pollical element being 
large. The three main- lobes: just described are defined from 
each other by a Y-shaped groove. The hair of the metatarsus 
extends down to the proximal end of the plantar pad, and there 
is no trace of metatarsal..pad,■ ; 

In Lutra nmcuUcollls the digits are relatively longer than in 
L. lutra- anti the webs are better developed, extending to the. 
distal end of the digital pads on their inner sides. The plantar 
pad of the fore foot is more normally shaped, being considerably 
wider than long and four-lobed. The median lobe is not narrowed 
behind, the posterior ends of the main lateral lobes are widely 
separated, and the pollical lobe is clearly defined. The single 
ulnar carpal pad is much smaller than in L. Ultra ; and apart 
from the pads which are naked, the underside of the foot is 
covered with fine, short scattered hairs. The hind foot differs 
* The carpal vibriss® are present in all the specimens described. 
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Text-figure 21* 




A. Right fore foot of Aonpveapensis. 

B. Right hind foot of A onyx capemis. 

C. Tip of digit with minute claw of hind foot of sain o. 
j). Right fore foot of Amhlonyx cinertms. 

E. Right hind foot of Amblonyx cinereus. 

F. External aspect of*fore foot of mxmi, showing claws. 
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from that of L. lutra in similar respects, except that the plantar 
pad is very poorly defined, its three lobes gradually fading away 
into the scantily hairy area of the metatarsus at the proximal 
end of the digits. The median lobe is tolerably broad in front 
and tapering behind, the external lateral lobe is scarcely differen¬ 
tiated from the base of the fifth digit, the internal lateral is a 
mere thickened ridge of skin covering the base of the second 
digit, and there is no trace of the internal or hallucal lobe. The 
skin of the metatarsus close to the proximal ends of the digits 
and of the plantar pad is scantily hairy, like the lower side of the 
webs and digits; but above it is thickly haired as in L. lutra. 

In Lutra cinerea the feet differ from those of Lutra lutra and 
L. macuUcollis in being narrower owing to the shortness of the 
digits and the comparative shallowness and narrowness of the 
webs, which reach only to the proximal end of the digital pads, 
those joining the second and third, and fourth and fifth digits 
being decidedly emarginate, although not quite to the same 
extent as in cursorial and fossorial Mustelid 00 . The claws, more¬ 
over, are very short, almost erect, and quite concealed when the 
feet are examined from below. The plantar pads also are better 
developed and more normal in shape, being longer than wide, 
subsym metrical and four-lobed, the inner main lobe being pro¬ 
longed by the poll leal and hallucal elements. In the hind foot 
the outer main lobe is distinctly divided into an anterior and 
posterior portion by a transverse groove and almost in contact in 
the middle line with the internal lateral lobe. Above this pad 
the metatarsal area is mostly covered with naked wrinkled skin, 
the heel only being hairy. In the fore foot the carpal pad is 
relatively as large as in L, lutra , but it is defined above by a 
naked strip of skin over which the hair of the wrist does not 
extend. The lower sides of the webs and the grooves between 
the packs are beset with small hairs, but they are shorter and fewer 
than in L, mamlicollis • 

In A onyx capmsis *,'the African clawless Otter, the hind foot 
is very like that of L/'cmerea in the development of the digits 
and webs; but the hair on the metatarsal area extends farther 
towards the plantar pad. The fore foot also is tolerably similar 
to that of L. chwrea apart from the great difference that the 
webs between the digits reach only to the distal end of the first 
phalange, the ends of the digits being free. This terminal 
freedom of the digits from wehbirig*is not found in any of the 
cursorial or fossorial Mustelife. A further peculiarity of "this 
Otter is the suppression of the claws on the fore foot and on the 
first, second, and fifth digits of the hind foot. On the third and 
fourth digits of the hind foot they are merely retained as small 
ilattisli nails. 

* I am greatly indebted to Mr. Fitzsimons, of the Port Elizabeth Museum, for very 
kindly sending me at ray special request an example of this Otter from the collection 
under his charge. It was a mounted specimen, and the method of preservation made 
it impossible for mo to ascertain the precise shape of the plantar and carpal pads. 
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A. further stage in the disappearance of the webs is shown in 
Paraonyx , which is described, by Hinton as having unwebbed 
digits on the fore foot and the digits of the hind foot webbed 
to the base of the second phalange, apparently as- in the fore 
foot of A onyx. 

Anns and External Genitalia, —About the anus and external 
genitalia, there is very little to be said, since they closely resemble 
those of such typical Mustelidfe as Maries in having the anus 
encircled and the perimeum covered with hair and the two normal 
anal glands present, with the scent of the secretion compara¬ 
tively inoffensive. The penis of Luira Ultra is moderately long, 
and is supported by a stout, nearly straight baculum * about 
60 mm. long, convex above, flatter and sometimes faintly grooved 
below, and gradually narrowed from the base up to the apex, 
where it expands into two short, deeply cleft, thick condyle-like 
branches, curved downwards. The branches are not alike, the 
right being a little thinner and less curved than the left* The 
urethra rims along the underside of the baculum, which is .in¬ 
vested in soft vascular distensible tissue, and opens in the middle 
line below, just behind the condyle-like thickenings of the 
baculum. 

The baculum of Z*. einerea is very like that of L. In,Ira, but is 
of' .more even width throughout and the two terminal branches 
are not curved downwards. ,. : • 

The Genera o f Otters of the. Old World. 

Apart from the incidental mention, of Paraoni/x, the Otters 
discussed in the foregoing pages have been referred to the two 
genera, Luira and A onyx* But if the nomenclature of this group 
is to he brought into line with that of other groups of Mammals, 
as the publication, of ILiraom/x seems to demand, it is certain 
that several generic and subgeneric terms long ago proposed but 
never as yet adopted will have to be restored, to use. 1 have 
neither the material nor the'time to go Into, the question beyond 
the limits of the species exhibited in the Zoological Gardens, of 
which skulls or skins, or both, are in the Society’is possession. 

Otters unfortunately, although so Widely distributed,- are very 
seldom in the live animal market, and it does not appear that 
more than the following species have been exhibited in the 
Gardens:— Luira Ultra, L, barany (entered as nttir), L. einerea, 
L. niaeidicoUis, and, L.platensw . 

Each of the four exotic species has been severed from Luira , 
and received a generic or subgeneric name. About platensis, 
named Nutria by Gray, I have- nothing to say, the specimen 
having been sent unexamined to the. British Museum, The 
Oriental species determined by Thomas as hwrwng was referred 
by Gray to the subgenus Luirogale under the name moniicola . 

I have no personal knowledge of the external characters; but the 

* Described by Bhunville, Pohl, and other authors. 
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skn'O appears to me to differ from that of Lutm in diameters 
which by the modern standard must be regarded as of generic 
•value. It is much higher ; the much larger orbit is thrust so far 
forwards that its anterior rim is above the front edge of pm. 3, 
thus greatly reducing the length of the muzzle, lengthening the 
floor of the orbit, bringing the frontal postorbital process over 
the middle of the upper carnassial, and lengthening the are a of 
the cranium between those processes and the 44 waist.” Added 
to this, the anterior nares are much less sloped, the infraorbital 
foramen is almost concealed in profile view by its upper bar, and 
the teeth are out of all proportion larger, etc. 

The long-clawed African Otter ( macidkollis ), the type of 
Gray’s genus Hydrogale ,ditiers from typical Lutm in the reduction 
of the rhinarium and the simplification of the ear ; in the rela¬ 
tively large, more fully webbed and hairy-soled feet with reduced 
plantar pads; and in many cranial characters, especially the 
shortness of the muzzle, length of the orbital floor, and the 
generally immature aspect of the skull, owing to the feeble 
development of constrictions, crests, and prominences. 

Since the sum of the differences appear to me to be of generic 
value, X propose the name Hydrictia to replace Gray’s twice 
preoccupied name Hydrogale. 

In defence of the adoption of the name A onyx for the African 
small-clawed Otter I need sa.y nothing, since the genus appears to 
be admitted as valid. 

The Oriental small-clawed Otter (cinerea) was named Amblonyx 
by Bairn esque in 1832. By modern writers it. has been referred 
either to Aonyx or to Luira , despite its differences from both* 
It resembles Lutm in the rhinarium, facial vibrissas, and the ear, 
but differs in the structure of the feet, which are narrower 
owing to the shorter digits being joined by narrower webs, 
especially between the second and. third and fourth and fifth 
digits, none of the webs extending beyond the proximal ends of 
the digital pads. The claws also are short and nearly erect or 
sometimes, according to Blanford, absent *; and only the 
calcaneal area of the hind foot is hairy. The skull also is very 
different from that of Luira , and. much..resembles that of Lutro- 
gale bar any in the character, of .the'.muzzle and', the size of the 
teeth, but is altogether much shorter from the frontal postorbital 
processes and the molars back to the occipital crest and condyles; 
the interorbital region is wider, the waist much shorter, and the 
orbital floor less extensive owing to the shortening of the tooth 
row. 

In external characters Amblonyx differs from Aonyx, at all 
events, in the extension of the webbing of the fore feet to the 
digital pads and in the normal coarseness of the facial vibrissas. 

* The abbreviation of the claws of the front foot is accompanied in tins Otter by 
extreme delicacy of the sense of touch in this extremity. I have seen one of these 
animals manipulating; and playing; with a marble in a manner recalling that of a 
conjuror juggling with a cricket-hall. 

Prog, Zoql, Soc.— 1921, No, XXX YII. 


37 



544 


MR. R. I. POCOCK ON TILE EXTERNAL 


Tims four genera of Otters occur in Africa: Luira luira , 
north of the Sahara, ’ llydrogale maeullcoUis and A onyx capensis , 
south of the Sahara, and Paraonyx congicus , etc., in the Congo 
area ; and three in India., where they seem to be widely dis¬ 
tributed: Libtra Ultra or allied species; Lutrogale hamng ; and 
Arnblonyx cinerea 

Omitting Lutrogale barang , whose external characters are only 
known to me from descriptions which supply no evidence of 
difference from Libtra Ultra , these Otters may be distinguished as 
follows :—• - 

a. Fore feet with digits umvebbed ; bind feet webbed to proximal end 
of second phalange; superciliary and upper genal vibrissas sup¬ 
pressed (Hinton) .. Paraonyx. 

a'. Fore feet with digits at least half-webbed ; hind feet webbed at 
least to proximal end of third phalange ; superciliary and upper 
genal vibrissa! retained. 

b. Fore feet webbed to proximal end of second phalange; facial 

vibri»sse comparatively slender and soft . Aanyx. 

b'. Fore feet webbed at least to proximal end of third phalange; 
facial vibrissa? comparatively stout and stiff. 

c. Claws small or vestigial; digits short, webs narrow, reaching to 
proximal end of digital pads ; hairs on metatarsus restricted 
to calcaneum; skull short, especially behind zygomatic arches. Jmbhmyx. 
c\ Claws long, digits longer, webs wider, reaching at least half¬ 
way along digital pads; metatarsus hairy to plantar pad ; 
skull long behind zygomatic arcli. 

d. Digits longer, more fully webbed, plantar puds poorly 
developed, especially on hind foot, carpal pad small, webs 
hairy below; rhinarium nearly covered with hair • ear 
simplified; skull with muzzle and mosopterygoid fossa 


short ..... Jli/dricth. 

(V. Digits short, less fully webbed, plantar pads well developed, 
carpal pad large, webs naked below; rhinarium naked; 
ear with well-developed tragus, antitrngus, and supra- 
tragus; skull with muzzle and mesopterygoid fossa long... Luira. 


The Descent of the Luirww. 

Bo far ns I am aware, Miller is the only author who has 
attempted to affiliate the Lutrims definitely with one of the other 
•subfamilies of Mustelidau Tins is embodied in the suggestion 
that they “ appear to he essentially badgers modified for semi- 
aquatic life,” Even granting the widest possible meaning to the 
word “ badgers,” I am quite unable to agree with this view. 
Miller, I think, placed too much reliance upon the teeth ; but 
it does not appear to me that the teeth of Luira luira , perhaps 
the least modified of all the Otters, are more like those of Metes 
than of Maries. Again, in the Otters the shape of the skull, with 
its flat or slightly arched crown, its short muzzle, long back, and 
forward ly set posterior palatine foramina, forcibly recalls that of 
Mustda or Orison, and is quite unlike that of M'des, or indeed of 
any of the genera usually referred to the Meliruc, in all of which 
the skull has a long jaw and short back and, except in the 

* I have not examined the type of Gray’s genus Baranpa, namely sumatrana. 
which is, I believe, the only other admitted species of Old World Otter. . ■ ' 






CHARACTERS OF SOME SPECIES OF LUTEIN.;E, 


545 


Skunks, the palatine foramina in question placed on the maxillo- 
palatine suture. 

Both Mustela and Orison are predatory- terrestrial forms: and 
on a priori grounds it seems to he much.more probable that the 
Otters are the descendants, modified for aquatic life, of some 
group of active, predatory terrestrial Mustelidie than of com¬ 
paratively inactive, specialized diggers like the Badgers. This 
view is supported by the long, slender, flexible body, the long 
tail, the broadly webbed, well spread digits, small claws and small 
front paws. These characters are found associated on}}' in the 
genera currently referred to the Mustek nag but not in any of 
the so-called Melime, which have a short thick body, short tail, 
closely tied toes, power!id claws, especially on the fore feet, and 
the latter are larger than the hind feet. 

Another point worth considering is the presence in a few' 
unrelated species—i.e. Lutra canadensis , according to Gray, and in 
Tfyclrictis maoulicoUis and Amblonycc cinerea —of hairs upon the 
lower side of the webs of the feet. It seems to me to be difficult 
to explain their occurrence on the hypothesis of the descent of 
the Otters from naked footed Meline borrowers. The hairs seem 
to be quite functionless, and they have all the appearance of 
harmless vestigial structures suggesting the descent of Otters 
from hairy-footecl forms. And since the Martens, Wolverenes, 
and Weasels, in the broad sense of the word, are the only members 
of the Musteiuke, apart from the Otters just mentioned, which 
have hair upon the webs below, these hairs may be regarded-as 
an additional item of evidence pointing to those active predatory 
Mustelidas as standing nearest to the extinct ancestors of the 
Otters. 

It is not of course suggested that the Otters are the descendants 
of any of the Martens or Weasels known to us, but that they are 
an offshoot from that line of descent; and I visualize their ancestor 
as an active terrestrial, predatory Mustelid with a well-developed 
tail and feet with the longisli digits provided with short, sharp 
claws and united by wide webs, hairy below but not so hairy as 
in Martes or Mrnteia, and with the pads probably as large as in 
Oharronia , with the skull shaped like that of Musiela or Orison , 
the auditory bulla like that of Martes and also the dentition, 
except that the upper carnossial had a larger inner lobe such as 
is seen in Orison. 

The enlargement of the hind feet as compared with the fore 
feet, the thickening of the facial vibriss®,‘ with the correlated 
expansion of the upper lip and enlargement of the suborbital 
foramen, the reduction and simplification of the ear, the texture 
of the fur, and the muscular development of the tail, are special 
adaptions to aquatic life. Similarly, the enlargement of the back 
teeth, recalling in a measure that of the Melime, may be looked 
upon as an adaptation for breaking up fish-bones and rendering 
them harmless to swallow. 

The explanation of the great difference in dentition between 

37# 
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the Otters and the Beals may be explained in this way. Otters 
masticate their fish and require broad, flat-crowned teeth for the 
purpose. Seals swallow them entire, and the teeth are modified 
for catching and holding the slippery prey. 

[Note.] After this paper was written, Mr. Thomas drew my 
attention to the elaborate monograph of the Lutrirue published 
by Pohle in November 1920 (Arch. f. Natnrg. 1919, pt. 9, pp. 1- 
247).. So far as the species I have discussed are concerned, Pohle’s 
systematic results, based upon skulls, teeth, and dried skins, differ 
in two points only from mine. While admitting the genera 
Amblonyx and A onyx * as distinct from Lntra , he granted Lutro - 
<(/ale harang only subgeneric rank under Lntra , and dismissed 
maeidicolUs and two related species as “ Die macvUcoUk- Gruppe” 
of Lntra f. Since the properly constituted subgenera and 
“groups” of species of one generation of workers almost 
invariably become the genera of the next, the fulfilment of their 
destiny in that respect by Luirogale and the maculieollis-g roup 
may, I think, be confidently predicted. 

I see no reason, therefore, for making any change in the text 
of this communication. 

* Pohle missed Para onyx although he hud the description of eonglm before him 
and'apparently plenty of material of the genus in the skins and skulls of the species 
he described as Aouj/.y micrmhm. This remark, however, is not; intended as any 
disparagement of Pohle’a work, which appears to me to be exceptionally good. In 
addition to the genera and species, it deals with geographical distribution, cranial 
changes with growth, milk-dentition, and so forth. 

f Similarly, Pohle established “ Pit* N/n;urGvmi:-(i nippe[— Parang hi Gray] and 
u Die plateusis-G ruppe ’’ for the American Otters canadensis, aanectins, euudris, 
j da ten s is , pro co ea a? and feddna—n group for which the name Lontra Gray appears 
to he the oldest, with Lataxim and Nutria as synon.vms. 
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30. The Comparative Anatomy of the Koala (Pliaaeolaretos 
clnereus) and Vulpine Phalanger (JrirJiosums rulpe- 
nda). By Charles F. Sonntag, M.D., F.Z.S., 
Anatomist to the Society. 

[Received May 7, 1921: Read June 7, 1921.] 

(Plates V., VI.; Text*figures 53-63.) 

The observations recorded here are based on the examination 
of an adult male Trichosurus vulpecula which died in the Society’s 
Gardens, and a young female Phascolarctos cinereus which 
Mr. A. F. .Richardson, of Hull, sent to us for examination after 
death. 

The measurements of the Koala are as follows:— 

Centimetres. 


Length from tip of nose to root of tail. 50 

„ of head. 12*5 

„ of tail . 2*5 

Greatest width of head . 7*5 

Length of fore limb (arm, 9*5; forearm, 13*5; 

maims, 4*5). 27*5 

Length of hind limb (thigh, 11*5; leg, 12: 
pes, 5) . i . 28*5 


The external characters presented nothing new. 

Sir Everard Home, who wrote the first account of the internal 
anatomy of the Koala, in 1808, described the character of the 
glandular patch of the lesser curvature of the stomach, and the 
prostate gland which resembles that of the Kangaroo; he also 
recorded the absence of the patella (5). Eighteen years later 
Dr. Robert Knox, of Edinburgh, described the long ciecum for 
the first time, and named the Koala the “Wombat of Flinders” 
in honour of its discoverer. He also criticised the writings of 
Home, Illiger, Cuvier, Desmarest, and Be Blainville. Since 
then accounts of the anatomy of the entire animal have been 
written by Martin (8), Forbes (4), and Young (13), and indi¬ 
vidual organs have been described by Flower (3), Owen (11), 
Macalister (7), and Chalmers Mitchell (9). The histology of 
different parts has been described by Oppet (10) and Brans (1). 

The Anatomy of the Head and Heck. 

'Pkascolarclos cinereus. 

When the skin of the head is removed it is seen how the 
platysma myoid.es, muscles of mastication, auricular muscles, and 
those round the orbit and mouth are strongly developed. 

The platysma myoides arises posteriorly from a strong parrni- 
culus earnosus. It has a clearly-defined line of attachment to 









548 


I) XI. e, F. SON NX'AG ON THE COMPARATIVE ANATOMY 


the lips, and some of its fibres fuse with those of the muscles 
of the angle of the mouth anil orbit. If covers the anterior part 
of the masseter muscle and the facial vessels. It has been divided 
a,long the lines i.i. in text-fig. 53. 

The masseter muscle (text-fig. 53) has been described by 
Maealister. It has a tendinous lower border (5), from under 
cover of which the facial artery («.) emerges and runs antero 
superiorly ; it gives off* an external nasal branch (c) which runs 
along the ante ro-superior border of the cheek-pouch (OP). The 
masseter is crossed by the anterior facial vein (cl), transverse 
facial artery (/*), and Sten sen's 1 )uct (e). 


Text-figure 53. 



Tlie side of the head of Phascnlarctos cinercus. 
j. 1c . posterior auricular vessels ; l. parotid gland. Other letters in text. 

Macalister has described the atlolens , aHrahcjis, and relrahem 
muscles which act on the large auricles. 

The anterior facial twin has the usual origin, course, relat ions, 
and branches. It unites with the posterior facial vein on the 
surface of the exoccipital process (g) to form the external jugular 
vein. No part of it is seen in the iiitcrrami.il space of the 
mandible, and the- vena ' iransvemt '(-text-fig. 54, 12 ), which is 
long and V-shaped, connects the external jugular veins (n ) 
instead of the anterior facials; it receives lingual, muscular (3, 
18 ), sub-maxillary ( 21 ), and a single submental vein ( 2 ), hut no 
amterm' jugular min ; connects it to the internal jugular vein. 

The Parotid Gland is large, and forms-a prominent mass in, the 
face and neck. Running on its surface are the posterior auricular 
vessels. ; ■ ■ 

The neck is divided, as usual, into mesial and lateral triangles 
by the sterno-mastoid muscle (text-fig. 54, 10 ), and these have 
the usual boundaries. The base of the lateral triangle is formed 
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by the-clavicle ( 17 ) as in all Marsupials except the Peramelidse, 
which have no clavicles. 

In the space between the mesial borders of the steruomastoids 
there is a thin muscular sheet formed bv the mylo-hyoid (i) 
anteriorly, the digastrics ( 9 ) antero-laterally, and the sterno¬ 
hyoid s ( 13 ) posteriorly ; the sterno-hyoids have become separated 
from the hyoid hone in this specimen, but the whole sheet plays 
over it. Anterior to the digastrics are the submaxillary glands ( 4 ). 


Text-figure 54. 



The superficial anatomy of the neck of Phascolarctos cine reus. 

5 and 6. anterior and posterior facial veins; 7,20. exoecipital process; 8. posterior 
auricular vein; 11. external jugular vein; 16. supraclavicular nerves; 
17. clavicles; 19. masseter. Other numbers in text. 

The space between the sheet and the sterno-mastoids is bridged 
over by a triangular fascia ( 14 ) which covers the common carotid 
artery, vago-sympathetic nerve-trunk, and the nerve to the 
pretracheal muscles. It does not cover the internal jugular vein, 
which is under cover of the sterno-mastoid. 

Trichosurus vulpecula (text-fig. 55). 

The superficial anatomy differs from that of Phascolarctos in 
the following respects 

1. The platysma is not so well developed. 2 . The external 
nasal artery does not follow a cheek-pouch. 3. The auricular 
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muscles are nob so powerful. 4. The vena t.ransversa is homontn-1, 
and runs between the anterior facial veins. It. is coni sect,cal to 
the infernal jugular veins (.r) and receives two submental veins; 
a, small part of it loops into tlie in terminal space. 5. The 
stern6-hyoid muscles are attached to the hyoid bone. (>. The 
superficial sheet between the sternornastoids of Phmcolarcios 
is absent. Neither in Phasealarcim nor in Trichmwms does the 
vena transverse, receive laryngeal veins. 


Text-figure 55. 



■The. sujiovfwiiat anatomy of the nodi of Trieh<mirus vi 1 Ipceula, 

Numbers as iu previous figure., 

The deep anatomy of the neck differs greatly in the two 
species ■ 

Phascolarctos cinerem, 

- ^hen the muscular sheet described above .is removed the 
conditions shown in text-fig. 56 make their appearanee. 

The walls of the mouth (/) and pharynx (// ) lie immediately 
under cover of the muscular sheet, and the following structures 
are seen to lie on their external surface;— 

I. Two long, narrow strap-like genio-hyoid muscles (a, a ) 
running from the symphysis nieriti to be attached to the hyoid 
hone (m) and larynx (l). They cross the lingual arteries (c). 
2 . The lingual arteries. 3.. Tire hypoglossal, nerves (d ).' 4. The 
pharyngeal branches of the vagi (<?), which are very tortuous. 
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Mae&lister. (7) described the styloid group of muscles' ns 
follows: — " The styloid group form a single sheet, the him! 
fibres of which pass to the pharynx, the middle to the c-eratobyal 
under the stylohyoid ligament; the anterior pass to the side of 
the tongue. 55 

The digastrics have the usual attachment, and they are united 
by muscular fibres to other muscles around. 

The stylo-hyoid ligament is loose (text-fig. 5(>, h). The genio¬ 
hyoids are connected to the digastrics by muscular slips (/>). 


Text-figure 57. 



The deep anatomy of the neck of Trichommis mlpemla. 


I), sterno-mastoid; E. digastric ; fc, hyoid bone; m. common carotid artery; 
n. external jugular vein ; <>., vena transverse; q, anterior jugular vein ; 
r. 9 . thyroid and laryngeal arteries. Other letters in text. 

The cervical lymphatic glands form two groups. The first, 
consisting of a few. large, glands, is a little posterior to the 
prominent alisphenoid bulke The small glands of the second 
group are around the great veins at the root of the neck. 

The distance from the symphysis menti to the level of the 
angles of the mandible is 6,cm., from the angles of the mandible 
to the hyoid bone 1*2 cm., and from the hyoid bone to the 
sternum 6' cm,' 
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Trichosurus vidpectda (text-fig. 57). 

Tire deep anatomy of the neck differs from that of Phasco- 
larctos in the following respects :—1. The walls of the mouth 
and pharynx are more deeply placed under muscles. 2. True 
hyoglossus muscles are present (B), so the lingual artery (c) and 
hypoglossal nerve (cl) are more deeply placed. 3. The thyroid 
gland is applied to the posterior part of the larynx and is far 
anterior; it does not pass dorsal to the clavicles. 4. The 
alisphenoid bid he are not so prominent. The exoccipital pro¬ 
cesses are not visible. 5. The external jugular vein is formed on 
the surface of the sternomastoid muscle. 


The Respiratory Organs. 

In Phascolcirctos the epiglottis is broad and entire, with an 
emarginate apex, and each lung contains two lobes; Forbes (4) 
described two left and three right lobes. No azygos lobe is 
present. In Trichosurus the epiglottis is notched ; the left lung 
has two lobes and the right one has four, of which one is azygos. 
The tracheal rings are wide, but deficient dorsally. 

The nasal tube of Phascolcirctos has no median dorsal ridge, 
and does not grip the larynx, whose epiglottis is so large that it 
could only be accommodated by considerable stretching of the 
orifice of the tube. 

In Trichosurus the nasal tube lias a median dorsal ridge, and 
it gripped the larynx firmly in my specimen. 

Sir Everard Home states that the Koala utters a shrill yell 
when hungry or hunted, but Owen says that he never heard a 
note of any kind from the Phalangers. 

The Mouth. 

Phascolcirctos cinereus. 

The Yestibit fe.—F1 esliy lips are connected to the gums by lax 
frenums, of which the upper is *6 and the lower is 1*2 cm. long. 
The cheeks are attached to the gums opposite the canine tooth 
and posterior border of the premolar of the upper jaw on each 
side; between these lie the mouths of the cheek-pouches 
(Plate Y., A) already described by Owen (11), Young (13), and 
‘Forbes (4).' 

Forbes states that “ the mucosa of the cheeks is smooth 
throughout”; but in my specimen it is covered with rounded 
.'papillae, which are all visible to the naked eye. They extend on 
to the fauces, and for a short distance along the outer walls of 
the cheek-pouches, but they are absent from the lips whose 
mucosa is quite smooth. They are not regularly arranged like 
the papillae of the cheeks of the Ungulata. 
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The vestibule and cavum oris eornmunica.te through the 
diastema anteriorly, and behind the last pairs of molar teeth 
posteriorly ; the former of these is wide and the latter narrow. 

The Palate (Plate V., A).—The tipper incisor and canine teeth 
surround a small area on which there are six small tubercles, 
but these do not cover prominences on the premaxilla). Imme¬ 
diately behind these lies the first of the nine palatal .ridges, which 
are most marked anteriorly. Forbes also described nine ridges, 
and Young recorded eight. Martin described eight furrows. The 
anterior ridges are transverse, and are- complete or incomplete, 
but some of the posterior ridges are curved and bear small 
nodules on their anterior borders. 

When the mucous membrane is removed the bony pa late is 
seen to have a sinuous outline when viewed laterally (text- 
fig. 59, E). 

The soft palate is long, smooth, and devoid of a uvula. 

The isthmus fmicium (text-fig. 59,/) is a. circular’orifice which 
admits the tip of the index finger, and the fauces form a septum 
without the tonsils, which lie far back in the pharynx at a 
distance of 6 cm. from the incisor teeth. 

Trichosurus mdpecida (Plate V., B). 

Cheek-pouches are absent, and the vestibule and mouth com¬ 
municate as in 'the above. On the palatal area.. surrounded by 
the incisor and canine teeth, which form a more perfect arcade 
than in Phaseolarctos , there is a median ridge and several small, 
hard papilla. 

The palatal ridges, of which there are six, are sharper than in 
Phascoldrctos , and the anterior ones are convex forwards, with 
the free edges directed backwards. Between several of the 
ridges the mucosa, is covered with papillae 

The tonsils have the usual situation in the fauces. 

■ Psetfdochirtts pern/rums (Plate V«, 0 ). 

There are eight palatal ridges, most prominent anteriorly, and 
.many papilla* crowd the mucosa between them. Cheek-pouches 
are absent. 

The Tongue (text-fig. 58). 

Martin (8) states that the tongue of Thaseolarcios rises abruptly 
from a furrow .surrounding its base,, and the distance from 
its root to the"epiglottis is § of an inch. I found, however, that 
•it'is much farther removed, the distance being slightly 'more than 
If inches, and the mucosa of its dorsum is continuous with that 
of the ventral wall of the pharynx (text-fig. 59 , A, a/. 

Measurements :—-Total length 5*5 cm.; length of the oral 
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part 5 cm.; length of the pharyngeal part *5 cm,; greatest 
width 1*5 cm. The slightly spat u late narrow tongue does not 
narrow greatly from base to apex. 

The Papillce .—A single prominent vallate papilla (text-fig. 58, 
A) lies in the mid line ; it is circular on plan and conical on 
elevation, with, the base of the cone projecting beyond the 
well-marked fossa ; the vallum is rough, granular, and nob easily 
distinguished f rom the rough surface of the tongue. Martin, 
Owen, and Forbes each describe a specimen with one papilla. 

The fungiform papilUe &ve small, and form a dorsal bounding 
zone on which they have the usual arrangement in clusters and 
rows; none are overlapped by the conical papilla, which are 
small, pointed, and irregular in distribution. On the ventral 
papillary zone only conical papilla? are found. 

Although there are no lateral organs similar to those of the 
Primates, the posterior extremities of the corrugated lateral 
borders have circular nodules with well-marked central orifices 
(text-fig. 58, I); some of these are single and isolated, but 
others are in small chains. Poulton (16) has described similar 
bodies in Balniaturiis ualahaius, Macropus melanops , and Peiro - 
gale amithops , but points out that their arrangement varies; 
they may be irregular or arranged in curves. He draws attention 
to their appearances being similar to those of gland-ducts, and 
suggests that the lateral organs arise from glands ; <f this view,” 
he states, “ is con firmed by a study of minute structure.” 

No Apical Gland of Nuhn. is present, but the glandular mass, 
as described and figured by Oppel (10), sends two long processes 
forward almost as far as the apex of the tongue. He believes 
that the Gland of Nuhn, which is present in the tongue of Man 
and the Orang-Outan, are pieces of the basal glandular mass 
which have become separated. Perhaps they have become 
separated off from a prolongation similar to those of the Koala 
and other Marsupials. 

The inferior surface is wrinkled and fissured. In the mid line 
in front there is a well-marked rough area, bounded laterally by 
fissures. Posterior and lateral to the central area are .cremated, 
transversely-furrowed plicce finihriatw (text-fig. 58, B), which 
increase in width from before backwards. 

Many Marsupialia have a sublingua which differs from that of 
the Lemuroidea in being firmly fixed by its apex, to the under 
surface of the tongue. It varies in size in different species, but 
that of the Koala is the smallest; it has been reduced to the 
condition of plica? fimbriata* in the same way as.the sublingua of 
the Lemuroidea gives way to the plica? of the Simiidae. A few 
illustrations of the degrees of development in the Marsupialia 
are shown in text-fig. 58, B-H. The sublingua also becomes 
softer as well as reduced in size, as in the Primates. Thus there 
is the' complete horny, sublingua as in . Lemur, the'.'.softer.and 
smaller sublingua as in Tarsius, and the plica? fimbriates as in 
A nihropopithecrts, ' . 
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Text-figure 58. 






The tongues of some Marsupials. 


A. and B. Plmseohrctos etnerem 5 .C-H. inferior surfaces of the tongues; ;J~K, 
lateral organs of Phascolarctos, Triehosurns, and■ Psmdoe/iirus respectively4 
L-N. vertical sections of the tongues of Phaseolarcios, Triclwmi'm, and 
Pseudochirm showing degrees-of freedom of thesublingua. 
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Trichosurus vulpecula. 

Poulton (16) described the tongue under the old name of 
Phalmigista vulpina , so I shall only mention the differences 
between it and that of Phascolarctos 1. The epiglottis overlaps 
the base. 2. Three papillae form a vallate triangle. 3. The 
lateral organs consist of fissures and lamina. 4. The sublingua 
is a flat horny plate with a strong median ridge and a denticu¬ 
lated apex bound down to the under surface of the tongue 
(text-fig. 58, C). 5. The two forwardly-directed glandular 

processes are stouter and relatively shorter. 


PseudGcliirus peregrinus . 

The parallel-sided tongue has the following dimensions: — 
Total length 4'2 cm.; length of the oral part 3*7 cm.; length 
of the pharyngeal part *5 cm.; width between the lingual attach¬ 
ments of the palato-glossal folds *4 cm. 

The Papilla?. —Three circular vallate papilke form an equilateral 
triangle with the apex behind; the basal papilke are prominent, 
but the apical one is strongly retracted. 

The fungiform papillae, which are small and few in number, 
form a dorsal bounding zone, but they have no definite arrange¬ 
ment in transverse rows and clusters; they are surrounded by 
sharp conical papilke, which form transverse rows almost up to 
the apex of the tongue. Only conical papillae are present on the 
ventral bounding papillary zone, 

No orifices of ducts and glands are seen on the base of the 
tongue. 

The Lateral Organs (text-fig. 58, K).—On each lateral border 
of the tongue there is a row of circular elevations with central 
slit-like orifices, so they are not quite similar in appearance 
to those of Phascolarctos . The slits run upwards and backwards. 
Each organ consists of six areas. On the surrounding mucosa 
there are many nodules and papilla*. 

The PuMbugiui (text-fig. 58, D).—The most pronounced feature 
of the tongue is the large, soft sublingua. It is firmly bound 
to the under surface of the apex, as in all Marsupialia, in which 
it is complete, but its under surface, is deeply fissured and 
separated by a deep gap from the. tongue (textdig. 58. D and N), 
Running backwards in the. mid'line is a strongly-developed 
median crest, which is bounded behind by a fissure. 

There are great differences, therefore, between the lateral 
organs, ventral surfaces, and vertical sections of the tongues of 
these three species, as seen in text-fig. 58, B-I) and I-N. The 
essential differences bet ween the snblinguas of the Marsupialia 
and Primates lie in the apices—in the former the apex is fixed 
to, hut in the latter it is free from, the under surface 1 -of/the 
tongue, -y.V' V. . . .. • ' - . 1 ! 
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The Pharynx. 

Phascolarctos einereus. 

The distance from the fauces to the beginning of the oesophagus 
is 4*5 cm., mid the greatest width of the pharynx, which narrows 
from before backwards, is 2*2 cm. The mucosa, is smooth, and 
two ridges run along the sides of the mid-dorsal line (text- 
fig, 59, e). 

Text-figure 59. 



The pharynx of Phascolarctos cmereus, 
Explanation of letters in text. 


The tonsils (text-fig. 59, c) are small oval bodies in the dorso¬ 
lateral aspect of the pharynx, a little distance anterior to the 
hyoid bone. They appear as pits on the interior of the pharynx, 
and the right one is surrounded by a prominent ridge. 

The nmo-pharynx .—The nasal fossae are prolonged backwards 
by a conical tube, which opens on the mid-dorsal wall of the 
..pharynx .by a small circular orifice guarded by two fleshy cushions 
(text-fig. 59, Ad and 0). It has no mesial dorsal" ridge m in 
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Trwhomrm and PseudocMrus. The opening lies within the 
hyoid ring about 5 mm. anterior to the beginning of the 
oesophagus, so the naso-pharynx is exceedingly small ''This is a 
remnant of the condition present in the new-born animal. 
Owen (11) describes how the larynx is gripped by the nasal tube 
in the mammary foetus of the Kangaroo, and the milk stream is 
divided by the larynx, which crosses the pharynx ; he gives 
illustrations. ...... 

Sections through the head and neck at different levels show 
how the shape of the nasal tube alters from before backwards 
(text-fig. 59, F and G ). 

The Eustachian Tales (text-fig. 59, b)-~ -The lower orifices of 
the tubes are slit-like, and lie on the iufero-lateral aspects of the 
nasal tube at a distance of 2-9 cm. posterior to the hard palate, 
and at a point about 1 cm. posterior to the fauces. In Plate V, 
pins are inserted into the inferior orifices of the Eustachian 
tubes, 

Trichosurus mdpecida. 

The pharynx differs from that.of Phascolavctos as follows:— 

1. The tonsils are in the fauces. 

2. There is a ridge on the dorsal wall of the nasal tube,-but 

none in the pharynx. 

3. The larynx crosses the pharynx and enters the nasal tube. 

The nasal tube of PseudocMrus has a median dorsal ridge 

(Plate Y., 0). 

The GEsophagus. 

Phascolavctos cinereus , 

The cervical part (4*3 cm. long) is entirely concealed by the 
larynx and trachea, and its mucosa is smooth throughout. The 
thoracic part (7*8 cm. long) has small longitudinal folds on its 
inner surface. The abdominal part (1*8 cm.) is lined by mucosa 
thrown into prominent longitudinal folds. At the point where 
it emerges from the posterior surface of the liver it is in contact 
dorsally with the right suprarenal capsule. 

Trichosivrus vulpecida . 

The (esophagus projects beyond the left border of the trachea 
in. the neck, and it has a longer course ( = 3 cm.) in the abdomen 
than has that, of Phascolavctos, It is not in contact with the 
right suprarenal capsule. In some examples its abdominal part 
is much shorter, however. 

The Peritoneum. 

Phascolavctos cinereus . 

The great omentum is devoid of fat, but contains a. well-marked 
arterial arcade formed by a branch of the splenic artery and a 
Pace, Zoom Soc.—1921, No, XXXVIII. 38 
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twig from the arterial ring round the pyloro-duodenal junction 
(text-fig. 60, B, a 1 ). There is nothing new to record about its 
attachments. 

The lesser omentum has a T-shaped attachment to liver and 
stomach (text-tig. 60, A, a). The horizontal limb lies along the 
lesser curvature, and the vertical limb runs hack along the 
ventral surface of the stomach. 

The great omentum of IVickosurus vulpectila is well laden 
with fat. 

The Stomach. 

Phascolarctos cinereus. 

The observations recorded here are supplementary to the 
descriptions by Martin (8), Young (13), Forbes (4), Edehnaim (2), 
Flower (3), and Home (5). 

The long axis of the sac-like stomach, which lies in the 
epigastrium and left hypochondriunn runs posteriorly, vent-rally, 
and to the right, and the well-marked fundus is directed forwards 
and to the left. Projecting from the greater curvature imme¬ 
diately below the pyloric cylinder is a sac whose -walls are thinner 
than those of any other part of the stomach. 

Relations :— 

Anteriorly —liver and right suprarenal capsule. 

Posteriorly —spleen, intestines, solar plexus, left kidney, and 
suprarenal capsule. 

Right —duodenum, gall-bladder. 

Left and ventral —abdominal parietes. 

Dorsal —crura of the diaphragm, aorta, pancreas, right kidney, 
inferior vena, cava. 


Meamrements ;— 

Total length .... 7 cm. 

Length of fundus. 2*2 

Width between curvatures. 3*7 ,, 

Lesser curvature . 2*2 ,, 

Length of pyloric tube. 1*6 ,, 


Arteries (text-fig. GO).—The stomach receives its blood supply 
from the three branches—gastric (rY), hepatic (h), and splenic (J) 
-—of the eceliae division of the ecc!kco*mesenteric artery (see 
page 570), and each vessel is accompanied by fine nerves derived 
from the vagus and solar plexus (text-fig, GO, A), 

The gastric artery divides into a large ventral branch (d) and 
two dorsal branches (e) —large and small. The former, after a 
straight course towards the stomach, breaks up into many 
tortuous vessels ramifying over the fundus, and some can be 
traced into the left side of the gland-patch. • The latter make a 
similar vascular arrangement on the dorsal aspect of the fundus, 
and supply the patch as well. 
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The hepatic artery gives off a large gastric branch (G. A.) 
which divides into four—two dorsal (g. g) and two ventral— 
branches (h. h). Each pair supplies one surface of the stomach. 

Text-figure 60, 


Gesopf?ape's. 
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and forms half of a vascular ring encircling* the pyloro-duodenal 
junction. They supply the gastric wall and gland-patch. The 
pyloro-duodenal ring communicates with the mesenteric arteries, 
and a twig forms a long arcade (in) in the great omentum with a 
branch of the splenic artery; this arch gives off vasa brevia, 
which enter the stomach-wall vertical!;/ (text-fig. 60, B). 

There is no continuous vessel or arcade on the lesser curvature, 
foV the gland-patch interrupts it. 

The veins enter the portal and splenic veins. 

The gastric nerves (text-fig. 63, "V.Gr.P.) form a. complex plexus 
on the left side of the gland-patch, and are intermingled with 
branches of the gastric artery, and fine nerves reach the stomach, 
along brandies of the hepatic artery. They will be described 
later along with the solar plexus and vagus nerves. The nerves 
reach the interior along the course of the arteries. 

The interior of the stomach, (Plate VJL., A) was briefly described 
by Martin (8). Apart from the enumeration of the orifices of 
the gland-patch by several authors, no other description of the 
interior has been published. 

The long axis of the oval gland-patch, which lies a,long the 
lesser curvature of the stomach, is 2 cm. long, and the width is 
1*7 cm. Its inner surface lias thirty orifices of different sizes, 
arranged in rows at right angles to the long axis of the patch. 
In addition to these the lens reveals how the surface of the patch 
is finely-pitted. 

The remainder of the inner surface is traversed by rugm 
radiating from the edges of the gland-patch like the spokes of a 
wheel. Those running towards the lower end of the (.esophagus 
are short and Y-shaped; those passing into the fundus and body 
of the stomach are at first straight but undulating later; none 
are present in the saccules on the greater curvature; and those 
passing to the pylorus are few in number, but stronger than in 
other parts. 

The musculature.of the pylorus thins out on the walls of the 
saccules, and that of the (esophagus thins out on the fundus and 
lesser curvature. 

The gastric contents consisted of a viscid creamy chyme, and 
they resembled the contents of the stomachs of two Langurs 
which I examined. In the Sloth, on the other hand, as I showed 
in a previous paper, the stomach contained many hard, almost 
entire leaves. 

Special gastric glandular, apparatus is also present in the 
Wombat, Beaver, Dormouse, Manatee, and Dugong. It was also 
present in the now exterminated ^teller’s Sea-Cow {Rhythm 
steUeri). Knox thought that the apparatus in the Sirenia was 
an electric organ, and traced the two vagus nerves into it. 

The pylorus projects info the duodenum (Plate YL, B) ? as in 
Man. The human form has been likened to the projection 
of the cervix uteri into the vagina. The free surface is roirnh 
and villous, ° 
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Trichoswnis vulpecida . 

The stomach differs from that of Fhascalarctos in the following 
respects;— 

1. It is more globular. 

2. There is no saeculus on the greater curvature, but the 
stomach projects to the right of the pylorus. 

3. The gland-patch is not present on the lesser curvature. 

4. The pylorus is not such a well-defined cylinder, and does 
not project into the duodenum as in Man and Fhascolarctos. 

5. The walls of the stomach are relatively thinner. 

6. The mucous membrane is rough, but has no ruga?. 

In a hitherto unpublished note Garrod states that the fundus 
of Ouscus maculatus lias a reticulum of ruga?. 


The Intestines. 

Fhascolarctos cinereus . 

The external and internal characters have been fully described 
by Forbes and Chalmers Mitchell (9), and I have nothing to add 
to their accounts. My measurements differ greatly, however, 
from those recorded by various authors. The figures in the 
following table represent inches, and the asterisks denote that 
fresh specimens were examined. Lonn berg’s specimen was a 
mammary foetus*. If due allowance is made for shrinking 
induced by preserving fluids, it will be seen that the lengths of 
the different parts of the intestinal tube vary greatly in indi¬ 
viduals, and have no relation to the length of the animal:— 



Length of 

Small 

Large 

Caecum. 


animal. 

intestines. 

intestines. 

6 Knox (1826). 

23 

92 

128 

77 

Martin (1836) $. 

not given 

not given 

76 

50 

Owen (1837). 

, 23 

92 

125 

77 

‘Forbes (1881) ?. 

, 17 

115 . 

93*25 

46*75 

Forbes (1881) $. 

205 

111*5 

160*8 

66 

Loimberg (11)02). 

' 3*5 

14*55 

11-45 

3*4 

"Sonntag (1921)... 

21 

54*5 

75 

36 


Loimberg (17) compared the measurements of the different 
parts of the intestinal tract of Fhascolarctos and several other 
Marsupials, and he also compared those of the foetal and adult 
intestines, taking Forbes’s figures as the standard for the latter, 
lie came to the following conclusions:—. . . the difference 
is quite striking with regard to the caecum and the large intestine. 
The former is proportionately only about a third as long in the 
foetus as in the full-grown animal, and the latter less than half 

* Tlie mammary foetus is the new-born animal fixed to the nipples in the pouch. 
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us large in tlie foetus as hi tlie adult. The difference of the 
small intestine in both stages is not so great, that of the betas 
being about four-fifths of tlie same in the adult. It is also to be 
remarked that in tlie feet us the small intestine is considerably 
longer than the colon, but in the adult the reverse is the case. 
The differences can of course be ascribed to the difference of the 
diet of both stages. The milk food of the mammary feet us is 
chiefly or completely digested in the small intestine, but the 
vegetable diet of tlie adult needs a greatly developed ciocuni and 
colon. The longitudinal folds of the caecum and colon are, 
however, already developed in the foetus.” 

It is possible that the growth of the intestinal tract in my 
specimen has been considerably retarded. 

EUenberger, Tullberg, and Lonnberg believe that the large 
size of the csecum in many animals, such as the Horse, Koala, 
and some Rodents, is brought about by the presence of a large 
amount of cellulose in the diet ; and when the small intestine 
deals with all the elements of the food, there is no specialisation 
in the caecum and colon. Lihmberg also speculates about the 
great length of the small intestine in phyllophagous Mammals, 
lie states that the leaves consist of cellulose and certain proto¬ 
plasmic, amylaceous, and other substances contained within 
resistant envelopes. Some time must elapse, therefore, before 
these are broken down and their contents become available for 
digestion and absorption; the small intestine is, consequently, 
long. 

Lomiberg’s views, however, will not account, for the conditions 
present in the intestinal tract of the phyllophagous Three-toed 
Sloth { 'Bradypits iridactylus ). In my paper dealing with its 
anatomy (18), I showed that the intestinal tract is short, the 
csDcal pouch is rudimentary, and the interior of the colon and 
rectum offers a large absorptive area, due to the excavation and 
folding of the raucous membrane; it possesses sphincters which 
are similar in character to, but .larger than, those of the eajeum of 
l 1 rich os liras vulpeeuta, and its muscular coat, which thickens 
from before backwards, may have a, similar function to that of 
the caspum of T. vulpecula . 

Although the stomach of B. tridemiylm contains many hard, 
almost entire leaves, tlie intestinal tract contains none, so the 
cellulose and hard materials have been completely comminuted 
and reduced to the state of chyme ; Rapp’s analogies are interest¬ 
ing in. this connection, for he likens the paunch and pylorus to a 
crop and gizzard. This thorough digestive 'process must throw 
less work on the small intestines, which, in consequence, are short. 

The chyme yields a number of substances for absorption in the 
small intestines, and the remainder is absorbed from the large 
intestines, whose pockets and sphincters retain it in the colon 
and rectum, and the muscular coat moves it backwards and 
forwards; and the sphincter ani has a retaining function similar 
to that of the septa higher up in the colon. 
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The differences between these two phyllophagous Mauiniais 
must therefore be due to complexity of the stomach and the 
different varieties of specialisation of the interior of tlie colon 
and rectum, but the increased internal surface of the colon and 
rectum of the Sloth is compensated for by the large size and 
great length of those of the Koala, The Langurs are inter¬ 
mediate in the complexity of their intestinal tract between the 
Sloth and Koala. 

In Pkascolomtjs mUchelli the csecunv is considerably reduced, 
and Lonnberg believes that the colon has become considerably 
enlarged to take on the cellulose-digesting function of the caecum. 
The stomach is simple as in the Koala., so it has not had any 
modifying influence on the complexity of the intestinal tract 
as in the Sloth. The Wombat has external saeculi, but the 
Sloth has internal cavities, so there is a greater similarity 
between their colons than exists between the colon of either of 
these animals and that of the Koala. 

I have already shown how the complexity of the stomach is 
also influenced by the degree of development of the buccal organs 
(19). One must take a wide view of the whole alimentary canal 
from mouth to anus in framing an explanation of the physiology 
of any one part. 

The Urinary 'Organs (text-fig. 61). 

Phascolarctos cinereus. 

The right kidney is 3**2 cm. long, 1*8 cm. wide, and T8 cm. 
thick; it lies entirely anterior to the left kidney, whose corre¬ 
sponding measurements are 3*7, 2*4, and To cm.; its liilum is 
ventral in position, whereas that of the left kidney is mesial. 
The structures in the hilus have the usual disposition in regard 
to one another. 

On section each kidney is seen to possess a thin cortex, and a 
single large papilla. 

The surface of each renal pelvis and hilus is covered by a plexus 
of small veins. These communicate posteriorly with the veins 
ascending along the ureter, and they open anteriorly into the 
renal vein. 

The right ureter lies parallel to, .but 1 cm. to the right of, the 
vena, cava, inferior. It passes ventral to the iliac vessels and 
runs posteriorly along the. dorsal pelvic wall. It opens into the 
lowgr and back part of the bladder. 

It is accompanied by small veins from the pelvis; the latter 
are joined by veins from the ovaries, after which a ladder-like 
arrangement of veins runs up to the venous plexus on the ventral 
surface of the renal pelvis (text-fig. 61 C, wr). 

The left ureter runs along the left border of the abdominal 
aorta, crosses the iliac vessels, and courses through the pelvis as 
does the right one. The veins accompanying - it are numerous 
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and some of them ramify; so dense is the venous plexus that 
the ureter is concealed by them. A.t first sight it looks like a. 
cord of veins. 

John Hunter (22) showed that the relative positions of the 
kidneys of Peiaurus iaguanoides are similar to the above. 


Text-figure 61. 


L t is e r 



A. heart and aorta' of • Phascolaretos- chierem with origins of right, subclavian,' 
right common carotid, loft common carotid, and left subclavian arteries, from 
right to left, and described in text as a, b, o, d: B. heart and aorta of 
Tricjiomrm vulpectda: C. kidneys and some of the abdominal veins : 
L.s.n.c. and R.s.it.c., suprarenal capsules; p.l., peritoneal ligament : 1) and 
E. origins of vertebral arteries in Fhascolarcios cinereus and Trwhomriw 
■ mtlpecuia respectively : E and (5. spleens of ' tfrichotuntt vulpecula and 
' .. 2?ha$colar?to$ -einerem respectively. 
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The bladder is pyriform and firm, but no urachus is seen. 
Lateral peritonea! folds connect it to the pelvic wall, but no 
other ligaments are present. 

Trichosurus v ulpecula. 

The anterior half of the right 'kidney is received into a deep 
recess in the liver, and its posterior pole is level with the hilus 
of the left kidney. The bladder is transversely corrugated on 
the surface and no urachus is present. Only one wide renal 
papilla is present in each kidney. 


Generative Organs. 

I have nothing to add to existing accounts of the generative 
organs of either species. 


The Pancreas. 

The duct is dead-white in Phascolarctos and shines thro ugh 
the translucent brown glandular tissue. The latter in my speci¬ 
men has the same appearances as those described by Martin (8). 

The Liver. 

Phascolarctos cinemas . 

Forbes (4) described and figured the liver, and Brans (1) 
described its histology. 

The hepatic artery is very convoluted, and divides into two 
terminal convoluted branches which diverge at the sides of the 
gall-bladder. From the left branch a straight, slender cystic 
artery runs in the free edge of the vesical mesentery to the gall¬ 
bladder, which it reaches about its middle ; then it runs poste¬ 
riorly along the surface of the gall-bladder as far as the fundus. 

The postcaval vein is never deeply embedded in the hepatic 
substance, and receives three hepatic veins at its emergence from 
the anterior surface of the liver. A fourth vein enters it within 
the organ. 

The common bile-duct does not exhibit cysts of its. mucous 
membrane similar to those of some Marsupials described by 
Owen (11). 

Trichosurus vulpecula . 

The liver differs from that of Phascolarctos as follows :—L It 
is not so compressed an taro-posteriorly, 2, Its edges are not 
notched by many small fissures. 3. The hepatic tissue is not so 
subdivided. 4. The light lobe recesses the anterior half of the 
right kidney. 5. The gall-bladder is shorter and broader, and 
only projects for a short distance into the abdominal cavity 
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beyond the posterior edge of the right lobe when fully distended 
with bile. 


The Ductless Glands. 

PhascolarGlos chi ere as. 

The Thyroid Gland (text-fig. 56, A, A).—The two lateral, lobes 
are unconnected, and vary in shape and extent. The left lobe is 
pyriform, with the broad extremity posterior and slightly within 
the thorax. It is 2 cm. long, *8 cm. wide, and *3 cm. thick, i t 
is separated from the larynx by the first three tracheal 
rings. The right lobe is elongated and ovoid, and measures 
2*7 x *5 x *3 cm. Its anterior extremity overlaps the lower end 
of the larynx, and its posterior pole stops anterior to the thorax. 
The arterial supply comes from the thyroid and laryngeal branches 
of the common carotid artery (a/), and the veins run to the 
internal jugular vein (n). 

I did not observe any structures which could be definitely 
described as parathyroid bodies, but they may have been ly ing 
among the small glands which are numerous at the root of the 
neck. 

The Thymus Gland has been described by Symington (15). 

The Suprarenal Capsules (text-fig. 61, s.u.0.).—The left, capsule 
is a round body, of the size of a large pea., lying on the mesial 
aspect of the anterior pole of the left, kidney, to which it is 
attached by a. fold of peritoneum. The right capsule is oval, and 
has a peculiar position ; it lies in contact with the posterior 
surface of the liver, and is situated between the inferior vena 
cava to the right, the right crus of the diaphragm to the left, 
and the (esophagus ventrally. 

The greater part of each capsule is composed of brown 
medulla. 

The spleen has been described by Martin (8). 

My specimen is triangular and measures 7*4 cm. long, but 
that of Tritdiosnrus imlpmda has a lateral process (text-fig. 61, 
F and G). In Phmebhmys it is an equilateral triangle. 


Trichosurus mdpecula . 

The lateral thyroid lobes (text-fig. 57 A) measure Hi cm.Tong 
and *8 cm. wide. They lie at- the sides of the posterior'extremity 
of the larynx and anterior seven tracheal rings. The connecting 
isthmus crosses rings.'5, 6, and 7. 

The thyroid artery describes a curve, with the convexity 
forwards, and runs along the anterior five-sixths of the mesial 
border of its corresponding lateral lobe. The thyroid vein runs 
to the internal jugular vein (p). This arrangement of the thyroid 
vessels is seen in animals belonging to several of the Mammalian 
orders. . 
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The Organs of Circulation'. 

Ph as coin) *ctos ci) lerei is . 

The Heart (text-fig. 61, A).—The fibrous pericardium is firmly 
bound to the dorsal surface of the sternum and left ribs by 
connective tissue. It narrows out and is lost on the great vessels. 
These conditions are also present in Trichosurm vidpemda. 
The area of adhesion is greater than that of Dendrolagu-s ursimis. 

The long axis of the heart is antero-posterior and parallel to 
the left side of the sternum, and the apex is level with the 
posterior border of the fourth left costal cartilage. Its apex is 
more obtuse than that of Triehosurits vulpecula *. 


Measurements :— 

Phascolarctos, 

Trkliosur 

Length.. 

4*6 cm. 

3 cm 

Greatest width 

2*4 

... - ‘X ,, 

0 * 9 , 

— - ?? 

G reatest tl i ickn ess 

... 1-9 „ 

1-5 „ 


The characters agree with those already described for the 
Marsupial heart. 

The Ascending Aorta (text- fig. 01 A) is embraced by the two 
parts of the right auricular appendix, and is parallel to the 
right precaval vein. It quickly gives way to the aortic arch , whose 
most anterior point is level with the anterior end of the first 
intercostal space. At the level of the fourth dorsal vertebra it 
gives way to the descending aorta; this is the commonest level 
for the transition in the Mammalia. The relations of the arch 
are:— 

Ventral. —Left lung, left precaval vein, left azygos vein, left 
vagus nerve, left phrenic nerve. 

Dorsal. —Trachea, oesophagus. 

Posterior. —Hoot of left lung. 

Anterior. — Great vessels of head, neck, and fore limbs. 
Branches:—The right subclavian .(a), right common carotid (5), 
and left common carotid (c) arise directly, and close to one 
another, from the aortic arch, so there is no innominate artery. 
After a short interval the' left subclavian artery is given off (d). 
Martin (3) and Owen (11) describe an arrangement similar to 
that of Man, but Forbes (4) states, that the innominate artery 
gives off three vessels close together from a common trunk. In 
Tnchosurus 'vulpecula the aortic, arch gives off the innominate 
and left subclavian arteries, and the former, after giving off the 
left common carotid, divides into right common carotid and right' 
subclavian arteries; the.left common carotid arises almost at the 
beginning of the innominate artery. 

The Common Carotid Arteries.give- off. fine entocarotids at the, 
level of the anterior border of the hyoid bone, and are continued 

' * 'Some specimens otWinckosurusmlpeeula 'foive ■& more obtuse cardiac apex than, 
the afiovo. 
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as stout ectocarotids. The former give off no brandies in the 
neck, and enter the carotid foramen in the basi,sphenoid. The 
latter pass autero-lutcrally ) jet ween the exoccij lital process and 
the mandible, and the former separates it from the external 
jugular* vein. In Trichosurus mdpecula the exoceipital process 
does not separate these vessels. 

The Descending Thoracic Aorta lies first on the right bad* of 
the body of the fifth dorsal vertebra, but passes more to the 
right as it runs backwards through the thorax. It is connected 
to the oesophagus by a triangular fold of pleura, whose base is 
attached to the diaphragmatic pleura.. It lias the usual relations 
and gives off the usual branches. 

The vertebral arteries come off from the subclavians, but in my 
specimen of Trichosurus they arise from axes (text-lig. 01, E). 

The Abdominal Aorta differs from the common Marsupial 
condition in that it is entirely to the left of the postcaval vein. 
Hochstetter (20) examined several species, and found that the 
postcaval vein concealed the lower end of the aorta in all but 
Petmirus tagnanoides, but he did not include Phascolarctos 
cinemas in his list. Beddard (21) also found the postcaval vein 
covering the aorta in all his species. My observations on Tricho¬ 
surus mdpecula and Dendrolayus ursinm confirm those of Ilocli- 
stetter and Beddard. 

Relations .—At the point where the abdominal aorta reaches 
the level of the posterior surface of the liver, it is separated from 
the right suprarenal capsule by the right crus of the diaphragm. 
These structures separate it from the postcaval vein. 

A little posterior to the capsule the solar plexus lies between 
the aorta on the left, the postcaval vein on the right, and the 
cod in,co-in esen terie artery ventrally. 

Posterior to the solar plexus the postcaval vein lies .immediately 
to the right side of the aorta till the latter divides into the 
internal iliac and mid-sacral arteries, and then the vein crosses 
the surface of the aorta. The whole trunk of the aorta, is 
visible. 

The relations to other structures show nothing unusual. 

Branches,— With the- exception of the four pairs of lumbar 
arteries which arise at regular intervals from the sides, the 
following is the order of the branches from before backwards 

Phreivies, oculiaco-mescnteric, siipremia Is, remits, ovarians, 
external iliaes, internal iliaes, and middle sacral (caudal). 

After giving off the external iliac arteries, the trunk of the 
aorta diminishes in calibre to a little more than half of that of 
either of the external iliac arteries. 

The Codiaco-mesenteric Artery 'divides''into eodiac axis and 
anterior mesenteric artery, and a branch of the latter replaces 
the posterior mesenteric branch of the abdominal aorta of the 
higher Mammalia. 

The cceMac axis divides into gastric, hepatic,/and splenic 
arteries, whose distribution has;.already- been.described.. 
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The anterior mesenteric artery describes a curve, convex 
forwards and to the right, and terminates in the caecum ; it 
occupies the free edge of the erect'd mesentery in the latter part 
of its course. 

The branches supplying the large intestines arise from the 
convexity of the curve, and those destined for the small intestines 
are given off from the concavity. The highest branch anasto¬ 
moses with the duodenal branches of the hepatic artery, and the 
lowest one anastomoses in the pelvis with the hemorrhoidal 
vessels. The lowest branch to the ileum anastomoses with the 
branches to the crccum. 

The mesenteric areas between the branches of the mesenteric 
artery contain rich networks of fine lymphatic vessels, and fine 
branches of the solar plexus accompany the arteries. The 
mesenteric veins have been figured already by Chalmers 
Mitchell (9). 

In Trichosurus vulpecida the coeliac axis arises separately. 

The Veins. 

The Anterior and Posterior Facial Feins have the usual forma¬ 
tion, course, and tributaries. The}? unite to form the external 
jugular vein on the surface of the exoceipital process. The latter 
runs postero-mesi&lly across the sternomastoid to reach its lateral 
border iiv the posterior sixth of the neck. It passes dorsal to 
the posterior end of the sterno-mastoid and clavicle, and, anterior 
to the neck of the first rib, it unites with the axillary vein to 
form the preeaval vein. Both veins are united by a long 
V-shaped vena transversa. In Trichosurus rnlpecula the vein is 
more transverse (text-fig. 55). 

Tributaries. —Aurieulo-temporal, acromial, transverse scapular, 
muscular, ascending cervical and internal jugular veins. These 
vessels have the usual distribution. No anterior jugular vein 
is present. 

The vena transversa receives veins from the tongue, sub- 
maxillary glands, and muscles of the mylo-hyoid region. 

At the point where the internal and external jugular veins 
unite there are several small glands. 

The ■inno’imnate ami procured veins follow the usual course of 
the Marsupial type, 'ami -'the-. azygos] veins • in my specimen are 
similar to those described';by' 'Forbes (4). The intiathoracic part 
of the postcaval vein measures 1*5 cm. . ,, , 

The postcaval -vein, is--'formed in the usual manner, but the 
only part lying ventrally 'superficial, to' the abdominal, aorta 
crosses the termination of the latter. This arrangement is an 
exception to Bed (bird's statement that “ the Marsupials show a 
very constant condition in that the postcava lies medianly 
ventral to the aorta, so that on dissection the aorta is not seen, 
being completely covered by the postcava ” (21). 

It lies to the right side of the aorta, and close to it till it 
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rench.es the right renal vein. After tLat it bends to t.lie right 
and enters the liver. At the point where it disappears from 
view it is in contact with the right suprarenal capsule, and is 
accompanied by twigs from the right half of the solar plexus. 

The left ovarian vein (text-fig. 61 0, or.) joins the thick venous 
plexus running along the ureter ; therein it is united to veins 
ascending from the pelvis. The right ovarian vein communicates 
with the right ureteric veins by a stout trunk, and then runs 
forwards to join the postcaval vein. The ureteric veins (uv. and 
wv.) form a plexus on the ventral surfaces of the renal, pelves and 
open into the renal veins (rv.). 

The Nervous System. 

The brain has been described by Owen (11), Forbes (4). Elliot 
Smith (12), and Ziehen (14), and I have nothing to add to their 
accounts. 

The Vagus Nerves (text-figs. 62 and 63). 

Phascalarctos driereus . 

A short distance posterior to the base of the skull the vagus 
nerve on each side receives the hypoglossal (XII.) nerve, and their 
fibres intermingle in a very thorough manner. Soon they 
separate again, and the vagus runs postero-mesially as far as the 
anterior extremity of the thyroid cartilage, where it unites with 
the cervical sympathetic cord (O.S.) to form a vago-sym pathetic 
(Y-S.). A short distance anterior to the clavicle it separates again 
into vagus (V.) and sympathetic (S.). 

This arrangement is present in most of the Carnivora. It 
differs from that of Dendroktgus, in which the vagi and sy in pa¬ 
thetics remain separate. 

-There is no trace of the ganglion of the trunk of the left 
vagus (ganglion nodosum) in the neck. The right nerve has 
one (G.N.). 

Branches in the neck .—Pharyngeal (a), anterior laryngeal (&), 
communicating to the first cervical nerve (c), and recurrent 
branch of the right vagus (d). 

The relations of the vagi in the thorax differ. The left nerve 
crosses superficial, to the left subclavian, artery and aortic arch, 
lying on the inner side of the left preeaval vein and left phrenic 
nerve, and on the outer side, of the trachea, oesophagus, and left 
common carotid artery.. It passes dorsal to the root of the left 
lung and gains the dorsal aspect of the oesophagus. • The ric/ht 
nerve crosses the right subclavian artery under cover of the 
right preeaval vein, runs down the side of the right main 
bronchus, and gains the dorsal aspect of the root of the right 
lung; lastly it passes to the dorsal aspect of the oesophagus, 
where it fuses with the left nerve to form the combined trunk of 
the vagi (O.T.Y.). 
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Branches of the separate nerves in the thorax .— Left recurrent 
laryngeal nerve (e), cardiac. (/), pulmonary (a), and a branch 
from each nerve which unites with its neighbour to form a fine 
cord, which, runs posteriorly along the ventral surface of the 
oesophagus (h). 

The combined trunk of the vagi enters the abdomen dorsal to 
the oesophagus, runs dorsal to the stomach, and ends in the left 


Text-figure 6‘2. 



The vagus nerves of Phased a retos etiteeeus in neck and thorax. 


half of the solar plexus. It gives off ventral gastric nerves in 
the thorax (i), and stout ventral (J) t and strong dorsal (k), gastric 
nerves in the abdomen. 

It is possible that sympathetic filaments run anteriorly from 
the solar plexus to the stomach in the combined trunk of the. 
vagus, for it has been shown-.that.' 1 sympathetic filaments run in 
other nerves (e.g. the sciatic). 
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The two halves of the solar plexus (text-fig. 63) lie between 
the abdominal aorta and postcaval vein under cover of the 
origin of the cadiaco-mesenteric artery. The right half (A) 
is a fusiform ganglion, but the left half (B) consists of a nerve 


Text-figure 63. 



The vagus nerves and abdominal sympathetic of Thascolarctos cinermts . 

plexus with a small round ganglion. The combined trunk of 
the vagi (C) enters the left half of the plexus by a brush work 
of nerves. The right and left sympathetic nerves (I) and E) end 
iu the right half of the plexus, but the left sympathetic gives off 
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a fine nerve (F), which enters into the formation of the aortic 
plexus farther back (G). Fine fibres (II) connect the halves of 
the plexus. 

Branches of distribution :— 

1. Three nerves which course along the postcaval vein and 
embrace the right suprarenal capsule (I). 

2. Hepatic plexus (J). 

3. Splenic plexus (K). 

4. Right renal plexus (L). 

5. Two cords (M and N) which emerge from the posterior end 
of the right half of the plexus and form a loop lying dorsal to the 
postcaval vein. The left one breaks up into a number of fibres 
which reunite later with the right one, and it gives off the left 
renal plexus (0). 

The loop unites with the left sympathetic by a T-shaped 
junction (P), and fine filaments (Q, Q, Q, Q) also run between 
them. 

Only one cervical sympathetic ganglion—namely the superior 
one—exists. 

Summary. 


The differences between Phascolarctos and Trichosurus may be 
summarised as follows:— 


Phascolarctos. 

1. Plutysma myoides strong. 

2. No feme hyoglossus muscle, 

3. Vena transversa A-shaped, 

4. Absent. 

5. Lateral organs of tongue look like 

glands. 

6. One vallate papilla. 

7. Plicae fimbriate present. 

8. Cheek-pouches present. 

9. All anterior palatal ridges trans¬ 

verse. ' ' 

10. Tongue far from epiglottis. 

11. Epiglottis broad and entire. 

12. Giancl-patch in stomach, 

13. Pylorus projects into the duodenum, 

14. Tonsils far hack in the pharynx. 

15. Pharynx has two dorsal ridges, 

16. Absent. 

17. Cardiac apex obtuse. 

18. Absent in my specimen. 

19. Post cava crosses end of abdominal 

aorta. 

20. Liver more subdivided. 

21. Gall-bladder long and narrow. 

22. Eight kidney posterior to liver, and 

each kidney has one conical papilla. 

23. Thyroid gland in posterior part of 

neck. 


Trichosurus. 

1. Platysma weaker. 

2. Hyoglossus present. 

3. Horizontal. 

4. Anterior jugular vein present. 

5. Composed of fissures and laminae. 

6. A vallate triangle. 

7. Sublingim well developed. 

■■ 8. Absent. 

9. Anterior palatal ridges convex for¬ 
wards. 

10. Close to epiglottis. 

11. Narrow and notched. 

12. Absent. . 

13. Pylorus does not project. 

14. Tonsils in fauces. '' 

15. Absent. , 

13. Dorsal ridge in nasal tube, 

17. More acute. 

. 18. Innominate artery present. 

19. Postcava conceals posterior half of 
aorta. 

21. Short and wide. 

22. Sunk in liver, and each kidney has 

one broad, flat papilla, 

23. In anterior part. 
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P// ascalar ctos. 

24. No thyroid isthmus. 

25. Patella absent. 

26. Absent. 

27. Two lobes in each lung. 

28. Spleen triangular, and has no lateral ; 

process. I 

29. Vertebral arteries arise from sub- I 

clavian arteries. \ 

30. Intestinal measurements much j 

greater. ■ I 


THdiosm'us. 

24 Isthmus present. 

25. Patella thin and scale-like. 

26. Right lung has an azygos lobe. 

27. Left lung has two, and right; has 

four lobes. 

28. Spleen has a lateral piece, 

29. Vertebral arteries arise from an 

axis on each side. 


Owen stated that the Koala is the Marsupial which has the 
greatest claim to typical pre-eminence. MacAlister, on the other 
hand, showed that it has more individual peculiarities in its 
myology than has any other Didelphian; and the remarks made 
in this paper show 7 how many of the appearances of its internal 
organs are peculiar to itself, for several of those described for 
2richosurus vulpemla are similar to the conditions present in 
many Marsupialia. There are also many striking differences 
between the external and skeletal characters of Phascolarctos and 
those of I'richosurus , but I have nothing new to add to existing 
descriptions. 
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EXPLANATION OF THE PLATES. 

Plate V. 

A. The Palate of Phaseolaretos cinerevs with the cheek-pouches packed with wool 

and pins in the Eustachian Tubes. 

B. The Palate of Trichosurus vvlpecnla. 

0. The Palate of Pseudochirus pcregrimis. 

Plate VI. 

The Stomach of Phaseolaretos cinerevs, 

A. The interior of the stomach. 

B. The projection of the pylorus into the duodenum. 
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31. New Indian Drilid Beetles. By S. Maulik, F.Z.S., 
Professor of Zoology in the University of Calcutta. 

[Received May 11,1921: Read June 7.1921.J 
(Text-figures 1-5.) 

In the present paper four beetles from India of the Family 
Drilidfe are described. They are all characterized by the pos¬ 
session of extraordinarily developed lamellate terminal joints of 
both the maxillary and labial palpi. These joints, of both pairs 
of palpi, are similar in structure, and are of almost equal size. 
They naturally fall into two genera, and can be distinguished 
thus:— 

Head almost as long as tlie pronotum, so that the eyes 
are distant from the front edge of. the pronotum. 

Antennae distant ..... Lamellipalpm, gen. n.' 

Head short, the eyes almost touching the front edge of 
the pronotum. Antennae more or less approxi¬ 
mate....... Lamellipalpodes, gen. n. 


Lamellipalpus, gen. n. 

The type of this genus is Eugeusis nigripenriis Pascoe, from 
Burma, At the end of his description of this insect (Ann. Mag. 
Nat. Hist, xx. 1887, p. 10, t. i. f. 7) the author* remarks: a The 
description is from a female; the male has probably fiabellate 
antennse, as in E. pcdpator Westwood ” (the type of the genus 
Eugeusis ). I have examined Pascoe’s type; it is not a female, 
therefore his conclusion that the male has fiabellate antennse is 
not correct. Under this assumption he included his nignpmms in 
Westwood’s genus Eugeusis , of which I have seen a specimen in 
the collection of the British Museum, and with which it is not 
congeneric. It is necessary, therefore, to erect a new genus for 
the reception of this species as well as two others in the collection 
of the British Museum. 

Generic characters .—The antennse are 11-join ted, filiform; 
sometimes each joint is slightly expanded on the inner side. They 
are separated from each other by the whole breadth of the head, 
and are situated in front of the eyes. The eyes are convex and 
prominent. The mandibles are large, curved, and pointed; in 
repose they lie crossed. The maxillary and labial palpi are 4- 
and 3-jointed respectively, the terminal joint in each being very 
large, elongate, and compressed. The front coxa are large and 
exserted, having a large trochanter ; the intermediate and hind 
COXS3 are contiguous, but not so large as the front ones. The 
tarsi are 5-join ted, the fourth being bilobed. The elytra are not 
of a membranous texture and the suture is closely fitting. 
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Lamellipalpus nigripennis Pascoe. 

The following description and illustrations are from a fresh 
specimen taken by Mrs. Kemp in Assam :— 

Colour testaceous brown; underside paler; elytra blackish, 
except, an ill-defined basal area, the suture and the lateral 
margins; the antennas except the two basal joints blackish ; eyes 
deep black. The upper side of the head and prothorax is shining, 
the rest of the body being subnitid. The whole body of the 
insect is covered with fine brown pubescence. 


Text-figure 1. 



Head almost as broad as long, slightly narrowed towards the 
neck, shallowly depressed in front; upper surface smooth, shining, 
sparsely covered with fine brown haix*s. Viewed from above, the 
extraordinarily developed terminal joints of the. palpi and the 
large mandibles are conspicuous. The joints of the ’antennas are 
not at all expanded on the inner ■ side. ■ ■ Pronotum broader than 
long, front margin straight, lateral and posterior margins slightly 
sinuate, anterior' lateral angles'-rounded, posterior ones very 
acute. The upper surface,is gently, convex, shining, covered with 
fine brown pubescence, more so on the sides than on the middle 
area, deeply depressed at the base on either side of the longi- 
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tudinal middle line. Elytra as broad at the base as the pro- 
thorax; the humeral angles are rounded. Corresponding to the 
basal depressions of the pronotum, the opposite elytra! 1 areas at 
the base are also depressed. The surface is punctate, covered 
with brown pubescence. Each elytron has four feeble costte, 
the two inner ones —L e. f those nearer the suture—being more 
prominent than the outer ones; the two inner ones commence 
at the base and terminate before reaching the apex; the third, 
commencing posterior to the humerus, terminates about the 
middle; the fourth, commencing below the humerus, terminates 


Text-figure 2. 



Underside of XjameUijpalpus mgripermis Pascoe. 

just beyond the middle. Of the four costee the third is the 
feeblest; to a certain extent they converge towards the apex. 
ittcutellupi triangular, light brown, pubescent, impimctate, sub- 
nifcid. Underside brown, but lighter than the colour of the 
upperside ; the abdominal segments have a slight suffusion of 
black. The surface is sparsely covered with fine brown hams, 
their roots give the surface an appearance of being finely punc¬ 
tate. The abdominal segments are at a lower level than the 
metathoracic segment ; each is convex in the middle and de¬ 
pressed at the sides, these lateral depressions forming an oblique 
line on either side. The underside of the femora and tibiae is 
not sulcate. 

Length 10 mm., breadth 4| mm. Length of head 2 mm., 
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breadth of head across the eyes 3 mm., without the eyes 21 mm. 
Length of pronotum 2i mm, 

Assam, Garo Hills,~Tuva, 1400 ft.; Oct. 1917 (Mrs. Kemp) 
(Indian M use 11 m ). 

The type specimen (Brit. Mus.) is from Burma.. The brown 
parts in the type are lighter than Mrs. Kemp’s specimen ; also 
in the type the lighter colour of the suture and the lateral 
margins of the elytra is not so well marked. 


Lamellipalptts bombayensis, sp. n. 

Upperside shining, dark brown, in one specimen of the two 
lighter brown; the antennal joints from the third joint to apex 


Text-figure 3. 



brownish-black, and the apical area of the elytra obliquely con¬ 
tinuing to the middle along the side smoky black; eyes’ deep 
black. Underside shining light to dark brown. The whole insect, 
both on the upper and lower sides, is covered with light brown 
pubescence.' y Uy, ' .■■yy 

Head almost as long as broad, depressed in the middle in front 
but convex round the roots of the antennm; surface punctate, 
each puncture having a stiff hair. The eyes strongly convex. 
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The first joint of the antennas club-shaped, the second very short, 
the third to the tenth almost equal in size and slightly expanded 
triangularly towards the inner side, the last joint bluntly 
rounded. In the expanded character of the several joints of the 
antennae it bears a certain amount of resemblance to Eugeusis 
palpator Westwood, in which these points are extraordinarily 
expanded into rami. Prothorax about as broad as long, slightly 
narrowed towards the front; the posterior lateral angles pro¬ 
duced to acute points; surface convex, with a faint longitudinal 
impression along the centre and deeply sloped on each side ; this, 
with a similar slope on the elytra in front of the humerus, forms 
a deep depression; closely punctate. Scuiettum triangular, punc¬ 
tate. Elytra as broad at the base as the prothorax. The lateral 
margins and suture costate. On each elytron there are three 
more or less prominent costfe ; one runs close to the suture, the 
second along the longitudinal middle line, and the one nearer 
the margin starts from a point below the humerus, a feeble 
one, corresponding to the third in Lamdlipcdpus ?iigripennis 
Pascoe, is observable in certain lights. These costm approach 
one another towards the apical area, where they disappear. The 
surface is irregularly punctate. Underside shining, smoother 
than the upperside. 

Length 9-10 mm. 

Bombay. 

Described from two examples, the larger of which I have made 
the type specimen. It has the apical black patch on the elytra 
diffused, while in the other it is more sharply defined. In the 
type specimen the lamellate joints'of the palpi are broader, with 
apex slightly narrowed, while in the smaller specimen they are 
uniformly narrower. 

Type in the British Museum. 

Lamellipalpus manipurensis, sp. m 

Upperside subnitid, thorax and head more shining than the 
elytra; elytra arid eyes black, the four lamellate terminal joints 
of the maxillary and labial palpi, and the antermal joints except a 
part of the two basal joints, smoky black ; the rest of the body, 
including the underside, brown. The lamellate joints of the 
palpi are narrower, and more elongate in this species than in the 
two others of this genus. 

Head almost as broad as long; inte ran term al space shallowly 
depressed, covered with light brown pubescence. The first joint of 
the antenna* is almost as long as the third joint but very slightly 
thicker, second joint small and rounded, third joint slightly club- 
shaped, fourth to tenth almost equal to each other in length and 
thickness, the eleventh slightly longer than each of the preceding 
ones and rounded at the extremity; the joints of the antennas 
are not at all expanded. Proihorax slightly broader than long, 
sides and front margin straight, basal margin sinuate 5 the 
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posterior .exterior angles acutely produced, the extreme edges of 
the produced part sharply depressed. The pronotum is covered 
with light brown erect pubescence. Seutettum brown, triangular, 
covered with light brown pubescence. Elytra almost as broad at 
the base as the prothorax. The surface is confusedly punctate 
and covered with light brown pubescence. The three costar on 
each elytron are very feeble though distinctly • recognizable, 
Underside : the elytra project to a certain extent beyond the 
abdomen, shining, covered with stiff brown hairs. 

Length 7*5 mm. 

Manipur ( Doherty ). 

Described from one example. 

Type in the British Museum. 


Lamellipalpodes, gen. n. 

The genus differs from Lamellipalpus in the length of the 
head and in the approximation of the antennae, as has been 
indicated in the key given above. The type of the genus is the 
following species. 

Although I include the two new genera described here in the 
family Drilidte, I am not sure about the position of Lamielli- 
palpodes , gen. n. When I examined Lamellipalpus mgrip&nnis 
Pascoe (Garo Hills, Mrs . Kemp ) and Lamellipalpodes xmnandalci 
Maulik at Calcutta., I was impressed by the fact that they both 
possessed the remarkable lamellate palpal joints but did not 
appear to belong to the same family. Dr. C. J. Gahan thinks 
that Lamellipalpodes Maulik does not belong to the Drilidte, 
but is more allied to the Khagophthalmidse, a neighbouring 
family of about three genera, including nine species. Without 
further research it is not possible to decide this point. 

Lamellipalpodes annandalei, sp. h, 

TJpperside yellow-brown, underside lighter $ antennae except 
the two basal joints, and the elytra except an ill-defined basal 
portion (which shares the colour of the pronotum) smoky black. 
Eyes deep black. The whole body is covered with brownish 
pubescence.., ■ 

Head narrower than prothorax, the interocular space pieeous. 
The first joint of antennae stout and large, second joint very 
small and rounded, the third to the tenth similar in structure but 
of gradually diminishing length, the eleventh bluntly rounded. 
Prothorax broader than long, with a longitudinal median sulca- 
tion ; posterior angles acute, pointed, anterior ones rounded ; 
basal area depressed on either side of the middle longitudinal 
line, basal margin bisinuate, Scutellum triangular, with the apex 
rounded, brown, smooth. Elytra as broad at the base as the 
prothorax. Corresponding to the prothoracic depressions, the 
elytra are. also", depressed at' the base. • Thesurface "neither 
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smooth nor regularly punctate-striate. Each elytron is feebly 
tricostate; the eostse are more visible if the insect is held at 
certain angles; the first—that which is nearest to the suture— 
proceeds from the apex of the basal declivity of the elytra, the 

Text-figure 4. 



LameUipaVpodes annandelei Maulik. 


Text-figure 5* 



Underside of LametIvpaIpodes annandelei Maulik. 

second commences from the edge of the elytral black area, the 
next commences about the middle of the elytron, each of these 
terminating on the apical area of the elytron. 

Length 5| mm. 
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Described from five examples. 

■ Type in the British Museum. 

Cotype in the Indian Museum. 

Of the five examples four belong to the British ’Museum, and 
these have only “Bengal” on the locality labels; the specimen 
belonging to the Indian Museum was taken by Dr. N. Annan dale 
from the following locality:— 

Barkuda Island, Ghilka Lake, Gan jam district, Madras Pre¬ 
sidency, 22.vii. 1920; found on bath-room window. 

In this specimen the costae of the elytra a,re more pronounced. 

In preparing this paper I have had the advantage of seeing 
specimens in the British Museum collection. I wish to thank 
Dr. C. J. Gahan and Mr. K. G. Blair for their courtesy, valuable 
suggestions, and criticisms. I wish to thank also Dr. N. Annan- 
dale and Dr. and Mrs. Kemp for kindly letting me examine 
their respective insects. The drawings of two insects were made 
by Mr. S. 0. Bagehi, of the Indian Museum, Calcutta, and of one 
by Mr, A. J, E. Terzi; to these artists my thanks are also due. 

The preliminary study of these interesting beetles was made 
in the Indian Museum, Calcutta, while I held charge of its 
Entomological Section. 
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32. On some Abnormalities in the Carnivora, By Charles 
F. Sonntag, M.D., F.Z.S., Anatomist to the Society. 

[Received May 10,1921: Read May 10, 1921.] 

(Text-figures 64-65.) 

The following abnormalities were seen in animals dissected in 
the Society’s Prosectorium during the past two years. They 
consist of:— 

1 . Elongation and contortion of vessels and nerves in the neck 
of a Bengal Fox ( Cams bengalensis ). 

2. The occurrence of two separate precaval veins in a Panda 
(fi Hums ft dgens ). 

3. Abnormal modes of termination of the vertebral veins of a 
Common Badger ( Meles meles). 

These conditions were compared with the normal state of the 
vessels, which is identical in all three animals. 

The Normal Blood-vessels. 

The aortic arch gives off the innominate and left subclavian 
arteries, and the former divides into the right subclavian and 
right common carotid arteries after giving off the left common 
carotid. The common carotid arteries run antero-laterally, and 
then straight forwards. The internal jugular veins are on their 
lateral aspects, and the vago-sympathetic nerve*cords lie on their 
dorsal surfaces. ; 

The external jugular veins unite with the subclavian veins to 
form the innominate veins, of which the left one runs obliquely 
across the anterior part of the thorax and joins the more vertical 
right vein to form the precaval vein. The vertebral veins open 
by single trunks into the innominate veins. 

The vena azygos major opens into the right side of the precaval 
vein immediately anterior to the root of the right lung. 

Abnormalities in a Bengal Fox (text-fig. 64). 

The animal, which was young, poorly-nourished, and rachitic, 
had a, symmetrical and uniform enlargement of both lateral 
thyroid lobes (text-fig. 64, A.A), and the thymus gland was well- 
developed, The former were about twice the size of the lobes in 
a normal adult male. The isthmus of the thyroid gland was 
normal. 

The innominate artery (B) divided in the normal manner, but 
the right subclavian artery was concealed by the right innominate 
vein (0). 

The left common carotid artery (D) has a more horizontal 
course than the right one (E), and describes a very acute flexure 
with the convexity to the left. The right common carotid artery 
is not only flexed, but recurved, with the result that there is 
an S-shaped flexure. The left vago-sympatheti4 cord runs a 
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straight course on the dorsal surface of the left artery, but the 
right cord (F) follows the right, carotid in its wanderings, and 
appears on the surface for a short distance. 

No growths or adhesions are present in the root of the neck 
which could be responsible for distortion of the vessels and 

Text-figure 64. 



The vessels of thelneclc and thorax of Cmiis lenga lensis. 
For explanation of letters see Text-figure 65. 


nerves. All other vessels and nerves are normal as regards their 
course. 

The precaval vein (L) receives internal mammary (N), peri¬ 
cardiac (J), and azygos veins (M), and a vein from the diaphragm 
running along the surface of the. left phrenic nerve (I). No 
phrenic vein accompanied the right phrenic nerve. 
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The Occurrence of Two Precaval Veins in a Panda (text- 

fig. 65 A). 

The innominate veins were formed as usual, but soon gave way 
to two precaval veins (L.L). The latter at first ran posteriorly 
and slightly mesially to points level with the anterior limit of the 
heart, when they turned directly inwards and ran horizontally; 
in this part of: their course each vein receives an azygos vein (M). 
The orifices of the two precaval veins and the wide postcaval 
vein (T) form the angles of a triangle with the apex posterior. 

This arrangement of the precaval. and postcaval veins is the 
role in Marsupials, but it occasionally occurs in higher.Mammals. 
The chief difference between the condition described above and 


Text-figure 65. 



The veins of Aihinis fulgent (A) and Melos meles (B). 


Explanation of Letters. 

G. subclavian veins; H. intercostal vein;■ Ie.l and le.2. intercostal veins; 
O. (.'esophagus: P. trachea; Q. right recurrent laryngeal nerve; 11. internal 
jugular vein; S. inferior thyroid vein; II, internal jugular vein ; V. vertebral 
vein; W. external jugular vein. Other letters in text, 

that of the Marsupials lies in the nature of the terminal orifices. 
In the latter the openings are closer together, and the postcaval 
and right precaval veins are only separated by a crescentic fold. 
In the former they are wider apart, and the crescentic fold is not 
present. .. . w-■ y 

Iti the process of development the anterior cardinal veins from 
the head and the posterior cardinal veins from the body unite to 
form the Ducts of Cuvier, which open into the sinus venosus. 
The anterior cardinal veins become united by a transverse vessel, 
which takes a gradually increasing share in returning the blood 
from the left side of the head. Eventually the part of the left 
anterior cardinal vein between this vein and the sinus venosus 
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atrophies, and the blood is conveyed entirely to the vein of the 
right side.. The part of the right, anterior cardinal vein between 
the cross vein and the sinus venosus becomes the precaval vein of 
the normal animal. 

I believe that the persistence of two precaval veins in this 
animal is due to the non-formation of the cross vein. 

No abnormality was found in the postcaval vein. 

The veins of the father of this animal were quite normal. 

Abnormalities in the Vertebral Veins of a Badger (text- 

fig. 65 B). 

The left vertebral vein bifurcates in the lateral triangle of the 
neck; one of the divisions opens into the left external jugular 
vein, and the other one opens into the left innominate vein. 

The right vertebral vein runs posteriorly dorsal to the right 
subclavian vessels, collects the veins from the first and second 
right intercostal spaces, and opens into the precaval vein. 
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33. The External Characters of the Koala' (Phascolardos) 
and some related Marsupials. ' By R. I, PococK, 
F.R.S.* F.Z.S. 

[Received May 10, 1921: Head June 7,1921.] 

(Text-figures 22-26.) 
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Introduction. 

The body of the female Phascohirctos described m the following 
paper was very kindly sent to me by Mr, A, F. Richardson when 
I explained to him the zoological importance of the animal and 
the in frequency with''which fresh examples come into the hands 
of anatomists in this country. 

The need for renewed examination of Phascolardos is especially 
shown by the disagreement amongst modern zoologists regarding 
the position and status to be assigned to it in. the classification of 
Diprotodont Marsupials. Thomas, for instance (Oat, Marsupmlia 
and Monotremata in Brit. Mus, 1888), divided the suborder into 
three families; (1) Macropod iday with the subfamilies Macro¬ 
pod i nayPotoroina?, Hypsiprymnodontime ; (2) Phalangerida? with 
the subfamilies Tarsepedinse •( Tarmpes )* Phalangerinm (Phalanger, 
Trichosurus, Pseiulochirus , Petauf aides , etc.), and Phaseolarctinse 
( Fhascolarcios ); and (3) Phascolomyidm (Phascolomys). 

In connection with the Macropodidm and Phalangeridm, Thomas 
pointed out that the characters of Ilypsiprymnodon are inter¬ 
mediate between those of the two families, and render the division 
between them by no means so sharp and well-defined as it has 
been usually considered to be. Nevertheless, his arrangement 
suggests that Phascolardos is an aberrant member of the 
Phalangeridas more nearly related to Phalanger than the latter is 
to Macropus. 

Thomas's classification has been adopted by English zoologists 
and by Trouessart in his Catalogue (1912), 

Rensley (Amer. Nat. xxxv. pp. 117-138 and 245-269, 1901; 
and Tr. Linn. Soc. Lond. (2) ix. pt. iii, pp. 83-214,1903) followed 
Thomas in admitting the family Phascolomyidse and in regarding 
Phascolardos as the representative of a subfamily of the Phalan- 
geridse; but he made the important modification of transferring 
Proc. JZool. Soc,—1921, No. XL. 40 : 
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Pseudochirns and Petcmr aides from the Phalangerinft? to the 
Phaseolarctinse because of the crescentic (subseienodont) pattern 
of the molar teeth in the three genera. Hensley’s classification 
was. adopted, presumably with approval, by W. K. Gregory 
(Bull. Amer. Mns. Nat. Hist, xxvii. pp._215-216, 1910), who was 
acquainted with but rejected the classification by Winge quoted 
below. 

Thomas, of course, was quite familiar with the dental character 
to which Hensley and Gregory attached so much importance. 
On p. 167 of his Catalogue he pointed out that by the compli¬ 
cated subseienodont character of its molars, Pseudochirus, with 
its close ally Petaurokles, stands somewhat apart from most of 
the other Plialangers, and approaches Phaseolarctos , in which a 
similar hut simpler modification is observable. But his reasons 
for attaching to it subordinate systematic value lay apparently in 
the circumstance that in young examples of Fhalcmger a tendency 
towards the same structure is visible, but the crests on the molars 
soon wear off, leaving little difference between them and jhe 
simple quadricuspid molars characteristic of typical genera of 
Phalangerkhe. The obvious, but not on that account necessarily 
true, inference to be drawn from this fact is that the tendency 
towards the subseienodont molar pattern exhibited by Fhalcmger 
is a primitive character of the family Phalangeridre, winch is tem¬ 
porarily retained in Fhalcmger, lost in Trichosurus , Dactylopsila^ 
and others, and elaborated in PseiidaeMrus and 'Phaseolarctos. 

Winge (E Museo Limdii, viii. pt. 1, 1893) held very different 
views. He adopted two families; (1) Phalangistitke [=Phalan- 
geriche] with the subfamilies Pseudochirini for Pmwtotitdrm 
and Petaurokles , and the Phalangistina? [=Phalangevinas*] for 
the two groups Phalangishe (Fhalcmger ,. dfrichomw, Petaums, 
Tarsipes , etc.), and Macropodes (Macropits r 1/ypsiprymriodon, 

' 'etc.); (2) Phascolarctidaa wiffiy the subfamilies Phaseolarctini 
( Phaseolarctos) and Phascolomyini (Phascolamys) *. 

Winge took as the basis for his classification the degree of 
extension of the tympanic process of the alispheuoid, winch in 
the Phaseokretkke ( Phascolomys , Phaseolarctos) is small, does not 
envelope the tympanic cavity, and fails to-reach the paroccipital 
process, whereas in the Pimlangemhe, comprising the', rest of the 
genera of Biprotodont Marsupials, the bone in question is large, 
envelops the tympanic cavity, and reaches the paroccipital process. 
As accessory characters, the vestigial tail, the presence of a cardiac 
gland in the stomach, and the loss of one of the two normal 
pairs of teats further serve to distinguish the Phascolarctida? 
from the Phalangeridse f. 

* To these Winge added Thylacoleontini { Thylacoleo) related to Plmscolaretim 
and Diprotodontini ( Viprotodon, Nototheinum) related to Phaseolomymi, 

f Winge’s valuable paper is unfortunately written in Danish, the statements 
about the extension of the alisphenoid is taken from Max Weber’s work. I have 
not been able to verify it in the ease of the two skulls o£ PMseolaretos available 
for examination. 



EXTERNAL CHARACTERS OP THE KOALA. 


593 


Attention, may also be drawn to Wi age's severance of tlie 
crescent -toothed or subselenodont Plmlangers (Pseudochirus a nd 
Petauroicles) from the rest as representing a special subfamily 
Pseudochirini equivalent to the Phalangerina? containing not 
only the rest of the genera Thomas assigned to that subfamily, 
but all of those constituting the family Macropodkhe of that 
author. 

Max Weber (Die Saug. p. 348, 1904) followed Winge in 
admitting the two families Phalangerida? and Phascolarctidse as 
lie defined them ; but he did not admit the subfamily groups 
Phascolaretmse and Phascolomyime for Phascolarctos and Phase o- 
lomys respectively, and in the case of the Phalangeridas he made 
a compromise between Thomas’s and Winge's systems by dividing 
the family into three subfamilies: Phalangerinse, Hypsipiymno- 
d on time, and Macropodime. 

It will be noticed that neither Winge nor Max Weber attaches 
any particular importance to the structural peculiarities of 
Tarsipes. 

The divergence of opinion between the authors quoted may be 
briefly and more clearly expressed by the following tabulation of 
their classifications 

Thomas. Family MACROPODHm 

Subfamily Macropodinje (Macropus, Dendrolagus, etc.). 

„ Potoroin.e (Potoroits, Bettongia, etc.). 

„ Hypsiprymnodontin.ts (Ilgpsiprgnniodon)- 

Family PHALANGKRII) iE, 

Subfamily Tars ip edi NiE (Tarsipes). 

„ Phalangeiunje (Phalange?,- TricJiosurus } Pseudo- 

chirns, Petauroides, etc.). 

„ Phascodarctina? (Phascolarctos). 

Family PHA.SCOLO MYIDM {Phascolomps}. 

Bensley. Family MACROPO D[ DM (Maeropus, Hi/psiprj/muod<m y etc.). 

„ PHAhANG ERI DM. 

Subfamily TarsipediNA3 ( Ta rsipes ). 

„ Pii A LA N riERlN J! ( Phalanger, Trichosuru.% etc). 

„ Phascolarctinje (PseudochiritS) Petmiroides, 

Phascolarctos). 

Family PHASCOLOMYIILE (Pkascolomgs). 

Winge. Family PHALAXGERIDA;*. 

Subfamily Phalange rin’AB. 

a. Macropodes (Macropus* Ilgpsiprgmnodon, etc.). 

b . Phalanger! (Tarsipes, Phalanger, Trichomrns ). 

Subfamily Pseudochi bXhm (Ps&udoehirus, Petauroides ). 

Family PIIASCOLARCTIIhU, 

Subfamily Phascolarctinje ( Phascolarctos ). 

„ Phascolomyinje (Phascolo?ugs). 

* For the sake of clearness in comparison, I have here altered the name Phalcm- 
qista and its derivatives used by Winge to Phalanger and its derivatives. 

40* ■ 
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Weber, Family PHALANGERIT>dE. 

Subfamily Macrovodiims ( Macropm, Dendrolagas, Fotvi'o-ias, 
Belton gi<u etc.). 

H YPSIP R Y M WO ] )(>K T1N 76 ( III/} >si)))'Jim 110(h)it). 

„ Pir VLAWORUTN*15 ( Taraipes, .Phalange)', Triehosuruiu 

Psentfochivus, .Petaurohies). 

Family PHASCOLARCTIDJil (Phaseohrerto#, B/mmdoutgsl 
£xte n i a l Cha r act fin s\ 

The likmariiihi. —In Triehomrns the rhinarium is largo, naked, 
and convex above; tine iufranarial portions are complete literally’ 
and narrow; there is a. median groove extending between the 
nostrils on to the philtrum, which is divided into two narrow 
strips, with a little process, overlying the gum between the median 
incisors, at the apex of the angular excision above. The nostrils 
are of the typical form, consisting of a rounded orifice in front, 
moderately widely separated from its fellow of the opposite side, 
and of a lateral and posterior narrow slit. 

In Phalttnger .'the rhinarium is in a general way similar to that 
of TricJiosuriis , but tire nostrils are -more widely separated, the 
iufranarial portion is deeper in front, and the philtrum is ex¬ 
ceedingly wide, and, although gradually narrowed below, is quite 
wide where it terminates on the edge of the upper lip. There is, 
moreover, no angular excision such as is seen in Triehosprm, but 
the median groove .broadens'.'-below,, its; floor, terminating in a 
median process which projects at least as low as the lateral 
portions of the philtrum. 

In Pseudochmis the rhinarium is more like that of Tricho- 
sums, but the infranarial portions are wider in front, with the 
inferior edge more steeply inclined ; the median groove is con¬ 
tinued between the nostrils to the summit, of the rhinarium ; and 
the inferior portion of the philtrum. is quite narrow, with a small 
median notch. ■ 

In Phascolarctos the nose is widely different. The muzzle is 
abruptly sloped downwards about an inch above the nostrils, and 
the whole of this inclined area is covered with very fine, short, 
scattered hairs, leaving a narrow, naked, thickened rim round the 
nostrils. Thus there is no true rhinarium. The nostrils them¬ 
selves are also peculiar. Each consists of an orally elongated 
valvular orifice, with a thickened superior and lateral rim, but 
with the inferior rim hardly defined from the upper lip; all 
trace of differentiation into lateral slit and anterior orifice has 
disappeared ; tl)e septum is very narrow, and is continued in¬ 
teriorly between the two halves of the upper lip, ending below in 
a process over the gum between the median incisors. 

In Phaseolomys w'shins * the rhinarium is quite unlike that of 
Phascolarctos, and resembles, broadly speaking, the rhinarium 

# The rhinarium of .Laaiorhhius latifrms, the hairy-nosed Wombat, which 
should, I think, rank as a distinct genus, is unknown to me except from descriptions 
and a dried skin. It appears to differ solely from that of Fhascolomt/s in being 
covered with short hair, the nostrils being normally formed. 
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of the three genera of Phalangers above described. It extends 
dorsallv, however, further backwards in the middle line, and the 
hair of the muzzle encroaches over the well-developed slit of the 
nostrils, the expanded portions of which are widely separated in 
the middle line. The infranarial portions are moderately deep, 
and reach almost to the posterior end of the nostril*slits. 

Text-figure 22. 



A. Head of 'PseudocJiirus peregriniis, .with pocket of car (a) seen from above. 

B. Rliinarium of tlie same. 

G. Ear of Trichoaurus vulpecula. 

I). Rliinarium of the same, from the front. 

E. Rliinarium of the same, from the side. 

F. Head of Tha langer maculatus , tlie ear stripped of hair. 

G. Rhinarium of the same, from the front. 

Their inferior edge slopes obliquely downwards and inwards to 
the gum of the incisors, the two lobes of the upper lip being 
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tolerably widely .separable at tins point. There is no median 
excision in the inferior edge of the rhinarium above the teeth., 
and there is no median groove, but a. groove runs on each side 
from the nostril downwards and inwards to the gum, defining 
the infranarial portion from the rest of the rhinavium. 

Facial Wbrifsm *—The facial vibrissa? are well and normally 
developed in Trichosurus , Plmlamjer , Pseudochirm, and Phaseo- 
lomys , being represented by numerous long mystacials, super- 
cilia,ries, genals—one tuft,—submentals, and interramals. i n the 
examples of Phalanger and Pseudochirns examined, however, the 
interramals were few in number and slender. In Phaseolaretos 
the vibrissa? are comparatively poorly developed, the rnystaeials 
especially being few ami short and the interra,mal tuft wanting. 

The Mouth. —There are only two points for me to notice in 
connection with the mouth. The first is the presence, with which 
everyone is familiar, of cheek-pouches in Phaseolarctos. These lie 
alongside the gum of the upper jaw in front, the orifice looking 
downwards and the cavity extending upwards and backwards 
towards the eye. Ko such'-pouches occur in Trichosurus, Pha¬ 
langer, Pseudoehirus, or Phascolomgs. The second is the presence 
in Phmeolomys of a flap of naked skin extending into the month 
from the inner surface of the lips laterally. This is analogous to 
the similar ingrowth's well known in. the Rodentia, where they 
serve • to close the throat during gnawing. Their function is no 
doubt tiie same in Phascolovnys, which has rodent incisor teeth. 
These oral flaps of skin are not developed in the other genera 
here discussed, nor so far as I am aware in any, other Marsupial. 

a. A dap of skin jutting: inwards from the lower lip and lying 


alongside the tongue on each sido .... Pluiscalamys, 

a f . No ttap of ddn jutting into mouth from the lips. 

b. A clieek-poucli on each sido of 'the upper jaw ... Pfrascotarria ft. 

?/, No cheek-pouches ............... • Pmuloahtrus, 


Phalange?, Trirhositrus* 

The Ear. —In Trichosurus the ear is high, but tolerably narrow 
and nearly naked internally. / The supratragus (nmta.fcmgus) is 
a. well-developed thick, semicircular, slightly upturned disk. 
Above it there is a -low- .curved •' : ridge v In front of it the cavity 
of the ear is defined by. a'strong oblique ridge passing upwards 
slightly above the low ridge above described and interiorly 
curving backwards beneath the 'atipratragus "and, passing thence 
downwards on the inner side of the well-developed fungal 
thickening forming the anterior rim of the inferior notch {adiius 
inferior ), the. posterior border of winch: is defined by a strong 
thick antifcragal ridge, capable of being turned outwards and 
backwards to a certain’.'extent^ but it exhibits no pocket-like 
depression. , 

In Pseitdochims peregrinus the ear is nearly as naked intern- 
ally, and relatively nearly as. high as in Tnchosiirm but somewhat 
broader. The supratragus is as well developed, but forms a more 
distinct roof to the deep lower portion of the cavity, The low 
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ridge seen in Trichomrus is represented by a lobate thickening, 
and there is a similar thickening lower down behind, above the 
posterior end of the supratragus. The anterior ridge forms a 
lobate expansion above the anterior end of the supratragus, 
and the tragus itself is less well defined. The ridge behind the 


Text-figure 28. 



c 


A. Head of Pliascalarctos cinereus, witli position of cheek-pouch (p) dotted in and 

pocket of ear (a) seen from above. . 

B. Nose and part of palate of the same, showing the nostrils and the orifices of the 

cheek-pouches (p). 

C. Nose and mouth of Phascolovt^s nrsimis, with lower incisors cut short and 

flap of skin (f) projecting into mouih. 

D. Side view of rhinarium of the same. 

E. Ear of Lasiorftiuus latifrons, from dried skin softened in water. 
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inferior notch turns inwards above towards the posterior end of 
the supratragus, and it is provided with a shallow pouch defined 
■externally by a definite thickened ridge/ 

The ear of Phalanger maculatus is greatly reduced, thickly 
covered with hair externally, and scarcely projects above the level, 
of the head. The supratragus is large and valvular, and the 
cavity of the ear above it is deep and roofed over by a- ridge 
resulting possibly from the confluence of lobate thickenings 
homologous to the two seen in Phalanger. The anterior ridge 
does not extend so high above the supratragus as in the two 
genera already discussed, and there is a trace of the pouch on 
the posterior ridge, although it is not so well defined as in 
PseiidocMrus. 

In Phascolarctos the ear is more expanded even than in 
PseiidocMrus , but it differs from the ear of that genus, Tricho - 
sums* and Phalanger in having the supratragus reduced to a low 
curved ridge without any trace of the lobe*. There is a low 
ridge above it as in Triehosurtts , and the anterior* ridge hounding 
the cavity of the ear in front is as in that genus ; the tragus, 
however, is much smaller. The pocket on the posterior ridge is 
present as in PseiidocMrus , but is deeper and has a more sharply 
defined posterior rim. 

In Phascblomys the antero-internal ridge, continuous above 
.with the slightly overfolded anterior margin of the pinna, is 
produced inferiorly into a large compressed lamina, jutting back¬ 
wards into the cavity of the ear and descending to the auditory 
orifice. Anteriorly and externally this lamina is marked by a 
deep groove which descends and passes into a low ridge defining 
the anterior border of the inferior notch, but there is no definite 
tragal thickening. The anti tin gal ridge is also simple. It 
ascends and forms the posterior edge of the cavity of the pinna, 
and is itself marked externally and posteriorly by a groove. 
The supratragus appears to be represented by a. low ridge visible 
above the laminate expansion of tii© antero-internal ridge. 

The ear of Lasiorhmus latifrons is very like that of Phaseolomys, 
but is longer. On a skin softened in water I could find no trace 
of the supratragus. 

The ear of PhaMolomys resembles that of Phascolarctos in the 
complete or almost complete disappearance of the supratragus—- 
an important character considering the constancy in the deve¬ 
lopment of this ridge in many Mammals, But in the simple 
structure, of the posterior antitragal ridge it is more like that of 
Trichosurus . 

• The differential characters of the ear may be used to; define and 
classify the five genera as follows :•*— 

a. Supratragus represented by a strong ridge with well-developed 
lobate thickening. 

b, No pocket above the antitragal ridge ...,... Trichosurus. 


* Thomas mentioned this peculiarity and wrote £< metatragus almost obsolete.** 
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?/. A pocket above the antitragal ridge. 

c. Pinna greatly reduced; pocket small .. Phalanger. 

c'. Pinna large; pocket better developed . Pseudochints . 

a". Supratragus at most represented by a low curved ridge; 
without trace of lobate thickening. 
d. Antero-internal ridge normally developed; a large pocket- 

above the antitragal ridge ..... Phascolarctos. 

d‘. Antero-internal ridge large and laminate; no pocket above 

antitragal ridge....... Phascolomgs. 

The Fore Foot .—In Trichosurus. Phalanger , and Pseuclochirus 
there is a tuft of long carpal vibrissse. In Phascolarctos and 
Phascolomys these tactile bristles are absent. 

In Trichosurus the fore foot presents no special modifications. 
The five digits are free of webbing down to the plantar pads and 
are nearly evenly spaced, the third and fourth being the longest 
and subequal, the second and fifth a little shorter but subequal 
and rising at approximately the same level, and the first or 
pollex much the shortest, about two-thirds the length of the third 
or fourth, and not opposable but closing obliquely backwards and 
inwards across the sole (palm). The claws of all the digits are 
compressed, curved, and pointed, and the integument of the 
lower side of the digits is transversely grooved. The uniformly 
granular plantar pad is. four-lobed, the three main lobes being in 
contact. The inner or pollical lobe, sometimes separated from 
the main lobes, is fused with the inner element of the carpal pad 
into a longitudinal mass, longer than wide. The external element 
of the carpal pacl is elliptical, narrowly separated in front from 
the external lobe of the plantar pad, and, like the internal element, 
passes imperceptibly proxirnally into a narrow naked area of skin 
between them and the hair of the wrist. The centre of the sole 
is depressed and granular like the pads and the depressions 
between them. 

In Phalanger the fore foot is considerably modified from the 
type seen in Trichosurus. The third, fourth, and fifth digits are 
evenly spaced; but the second is capable of being separated from 
the third by a much greater space than that between the third 
and fourth. With the pollex it is capable of being extended 
almost at right angles to the axis of the foot and of being closed 
transversely upon the sole. The pads are transversely striate, 
with the spaces between them granular, the space or groove 
between the second and third being deeper than that between the 
third and fourth. ■ The first, the internal or pollical lobe, forms a 
continuous subtriangular mass, directed obliquely backwards and 
inwards when the pollex .is, drawn back, and- the;external moiety 
of the carpal pad is larger than in dTric^oswr?^. 

The capacity for co-operative movement of the first and second 
digits in a plane nearly at right angles to that of the third, 
fourth, and fifth seems to have been overlooked in Phalanger 
maculatus. Bensley, at all events, records the similar phe¬ 
nomenon in Pseuclockb'us and Phascolarctos as peculiar to these 
two genera. Nevertheless, the modification in question may be 
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A, B. Right fore and hind foot of THclmums'-mlpeenh-. 

C, I>. s, „ Phalanger maeulatm. 

E, F. „ yj JPsendioch inis peregrin us. 
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clearly seen even on dried skins; and it is shown in the figures 
of the Spotted Case us in the Royal Natural History, iff. p. 2-17, 
1894, and Harmsworth's Natural History, ii. p. 888, 1910. 
These figures hear the impress of having been drawn from life by 
Miitzel and Kiihnert respectively. 

The fore foot of Pseudochirus resembles tolerably closely that 
of Pkalanger, except' that the third digit is not lengthened and 
the lobes of the plantar and carpal pads are separated and smaller, 
the fused pollical element of the plantar pad and the inner moiety 
of the carpal pad forming an oblique transverse mass about twice 
as wide as long. 

The fore foot of Phascolarctos is an extreme exaggeration of 
the type seen in Phalctnger and Pseudochirus. although the pads 
and intervening spaces are areolated or granular, not striated. 
The sole is much longer as compared with its width : the first 
and second digits are completely isolated from the rest, and rise 
close together from the postero-internal angle of the foot, at right 
angles to its long axis and close transversely across the proximal 
half of the sole, the posterior border of the pollex when drawn 
back being approximately in the same transverse line as the 
posterior border of the sole. There is a large three-lobed plantar 
pad at the base of the third, fourth, and fifth digits, and there is 
a similar but smaller lobe upon the base of each of the second 
and first digits. The one on the pollex probably represents the 
inner moiety of the carpal pad, and the one on the base of the 
second digit the first or external element of the plantar pad, 
widely severed from the lobe in front of it and altogether discon¬ 
nected from the pollex behind it. The external moiety of-the, 
carpal pad is small, restricted to the postero-external angle of 
the foot and widely separated from the plantar pad. 

In Phascolomys the fore foot, modified for terrestrial progres¬ 
sion and digging, is very different from that of the preceding 
genera., especially from that of Phascolarctos, It may be derived 
from the type seen in Trichosurus by the shortening and widening 
of the digits and sole, the obliteration of nearly all trace of the 
individual elements of the pads, and by the straightening, 
lengthening, and blunting of the claws. ; 

The Hind Foot .— In Trickosirru$*\ Phalctnger , and Pseudochirus 
there are one or two tactile vibrissa?, similar to the carpal vihrissay, 
on the inner side of the heel behind the hallux. These are 
absent in Phascolarctos and Phascolomys. 

The hind feet of the four arboreal genera— Trichosicnis. 
Phalanger, 1 Pseudochirus , . and Phascolarctos —diife r from each' 
other much less than the fore feet. Their general structure is 
well known. Hence only the comparatively minor points of 
difference need be noticed. 

# Represented in the figure of the liiud foot of Psentfochims caoJci (pb 20. fig. 4, 
of Waterhouse's ; Marsupiata ’)> hut apparently unnoticed in the text. 
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In Trichosurus tlie conjoined second and third digits*' are 
much shorter than the*fourth. The three lobes of the plantar 
pad at the base of the terminal digits are in contact, the outer 
lobe being larger than the other two taken together. The large 
lobe of the hallux shows no trace of division, and there is a 
tolerably well-defined, long external metatarsal pud reaching 
from the heel almost to the plantar pad. 

The digits of Phalange?' are approximately as i n Trichosurus ; 
but the external lobe of the plantar pad is separated to a certain 
extent in front from the other lobes, which are fused although 
defined by a groove, and are together larger than the outer lobe. 
The entire hallux is relatively larger than in Trkitosurus , and 
its great pad is indistinctly divided; there is no distinct external 
metatarsal pad and the heel is shorter than in Trichosurus, 

In Fseudochirus the digits are as in the foregoing genera., but 
all the elements of the striated pads on the sole are better defined 
even than in Trichosurus, The outer lobe of the plantar pad is 
completely isolated from the two conjoined inner lobes and about 
half their size. The great pad of the hallux is distinctly divided, 
into a distal and a proximal portion, the-latter representing the 
inner metatarsal pad ; the outer metatarsal pad is well developed, 
sharply defined, and about twice as long as wide. 

In the foregoing genera the hind foot is larger in everyway 
than the fore foot. 

. In Phascolarctos the hind foot is not larger than the fore foot. 
It differs from the hind foot of the other genera, in having the 
united second and third digits relatively much longer and only si- 
little shorter than the fourth; the lobes of the plantar pad are 
feebly differentiated, being fused to form a. transverse cushion, 
with irregularly convex anterior and irregularly concave posterior 
border. The great pad of the hallux is undivided, and there is 
no distinctly defined external metatarsal pad. Tints in the 
development of the pads the foot of this genus differs more from 
that of Psemhehims than from that of Trichosurus. 

The hind foot of Phaseolomys, as has often been pointed out, 
is a fossorial modification of the Phalangerino seansorial hind 
foot, resulting from the' conversion of the sharp, curved claws' of 
the latter into longer, stronger, and straighter claws, from the 
approximate equality in length between the fourth and i he united 
second and third digits, the reduction in hulk of the great pad 
of the hallux so that it projects only slightly beyond the inner 
margin of the foot, with the terminal segment of the digit planted 
like a hemispherical .'tubercle', upon it,. and- from the practical 

* These two united digits act as a fur-comb in Marsupials. Possibly they were 
primarily modified tor that function. Generally they are too small bn arboreal 
forms to be of much use for grasping. But this cannot be maintained in the case 
o fPhascolarctos; andln Phascolomys they are large enough to be subservient to 
digging. But in the Kangaroos they appear to be retained solely for the purpose 
mentioned, and may frequently be seen to be so employed. Moreover, it is signifi- 
cnnt that these are the only digits in Tarsipes which have other than rudimentary 
claws. 
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By their feet the genera, may be distinguished as follows:— 

«. Feet, fossorial with digits short, claws long, blunt and 
slightly curved, and the granular pads but hfctle dififeren- 
tinted ; hallux short, its distal phalange reduced to a button- 
like excrescence on the shortened lobe, which, however, still 
retains the capacity for movement in the opposable plane ... Phaaeolomys. 
•a'. Feet sca ns o ra l and prehensile, with longer digits and sharp, 
curvsd claws, and differentiated pads; hallux very large and 
opposable, with well-developed terminal phalange. 
h. Fore foot as large as bind foot, with comparatively long and. 
narrow sole: the inner lobe of the plantar pad small aud 
attached to the base of the second digit, which is separated 
by a. long space from the third; the inner lobe of the 
carpal pad small, isolated from the outer and attached to 
the base of the first digit (pollex); second and thi~d digits 
of hind foot comparatively large, strongly prelensile .. ... Phascolarctos. 
b\ Fore foot smaller than hind foot, with shorter, broader sole; 
the inner lobe of the plantar pad large, in contact, or 
nearly so, with the rest of the pad and fused into one mass 
with the inner lobe of the carpal pad, there being no differ- 
tinted pad at the ba«e of the first digit: (pollex); second 
and third digits of hind foot short, weakly prehensile. 
t\. A comparatively long space between the third and second 
digits of the fore foot, the second acting in unison with 


the first like a double opposable pollex; pads striated ... Ph (danger and 
\ > Pseudochiriis. 

c'. The five digits of the fore foot evenly spaced, the second 
in no respect opposable to the next, and the first or pollex 
only slightly so; pads granular...... TrieJtasurus, 


The Pouch .—I have seen no fresh female examples of Phalmtger 
an <1 Pseudochirm. 

In Trkhosurusi the pouch, as. in Macropus, is deeper than 
wide, .its orifice has a well-developed lateral and posterior rim, 
hut no overhanging anterior rim ; it therefore looks forwards **; 
and*in the specimen examined there were only two teats, 
not: four, as stated by Winge to be. characteristic of the 
Plialaiigeridie. 

In Phmcolom.ys the pouch is a little wider than long, being 
deeper laterally, especially anteriorly,, tlmn behind or mesial!y in 
front, and a, little deeper behind than mesially in front, the 
muscular rim overhanging the cavity all round; and there is a 
single pair of teats. 

In Phascolarctoa the pouch, as recorded by Forbes, is much 
wider than long, being extended, -gradually harrowing as it goes, 
along the depression between the muscles of the thigh'"’and 
abdomen nearly as far as the edge of the flap of integument 
joining the hind leg to the body, its width being about three 
times its length. The orifice looks slightly backwards, the 
muscular rim overhanging the cavity- laterally and to a slight 
extent in the middle line in front, but ceasing on each side close 
to the position of the single teat. . The orifice therefore looks 
backwards. 

* Tu his vohime on Marsupials (Allen’s Naturalists’ Library, p. 7(g 1B94>, 
hydekker wrongly states that the orifice of the pouch is directed backwards in 
Pbalangerida 4 . 
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From the description of these three pooches it is evident that 
the pouch of Phascolomys is structurally intermediate in many 
respects between those of Trichosuras and Phascolarclos. The 
differences between the pouches of the last two genera, consider¬ 
ing that both are arboreal forms, is remarkable, especially in view 
of the theory that has been advanced that the anterior upward 
aspect of the orifice is an adaptation to arboreal life or to the 


Text figure 26. 



A. Pouch of Phascohiretos cinereas. 

B. „ Phaseolomi/s ursinutt. 

0. : ■’ . TrhJiosurus mdpeeHla, 


The extension of -the pouch.beneath the integument, wit]} the niomnve (m) 
lit its posterior emishown diagrammatiealh- witlfdoltol lines. 

more or less upright attitude assumed by such terrestrial bipedal 
forms as Maerop : m y and conversely that the; posterior:-'aspect ■ of 
the orifice is an adaptation to the terrestrial life and quadru¬ 
pedal gait of such genera as Tjiylmvmis and Sarcophihis. This 
theory entirely breaks down in the ease of Phascohiretos, per¬ 
haps the most specialized scansorial genus in the entire order. 
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The deep, backwardl'y directed pouch of Trichosurm seems so 
well adapted for the safe retention and carrying of the young op 
in the trees that its replacement by.a, laterally directed pouch 
with, the orifice opening towards the tail, such as is seen in 
Phascolm'ctos , seems most unlikely* The use of ' the lateral 
extension for.lodging the young carried by a mother who doubt¬ 
less climbs at times head-down wards is easy to imagine, hut the 
reason for the reversion of the.orifice demanded by the theory of 
the descent of Phascolarcios from the Phahuigerine stock is 
puzzling. The structure of the pouch alone supplies evidence 
that Phascolarcios is not closely related to any genus of the 
Phalangerkke. 

The characters of the three types of pouches above described 
may Be summarized as follows :— 

a. The orifice, not encircled behind, opening backwards and 
downwards; cavity of pouch extended laterally on each 
side along the depression between the thigh and the 


abdomen .......,...... Phascolarcios,. 

b. The orifice subtureular, surrounded by a flap' of skin all 

round; cavity subcircular, a little deeper laterally than 
■ elsewhere ...'... Phascolomys. 

c. The orifice opening forwards, at the anterior end of the 

cavity, which, is longer than wide .. PsewlonJiirns, 


' Ph a la nr/er, Tr ich os unis. 

The Classification of exi&ting'JDtyrotodonU. 

My opinion on the classification of the Diprotodonts is as 
follows:;— • 

1. Winge’s removal of Phascolarcios from the Phalange,ridfB 
must be accepted. But although that genus shows points of 
resemblance to Phascolomys not shared by other existing Dipro¬ 
todonts, the differences between them are too many and too 
important to admit of their ascription to the same family. 
Moreover, if we adopt as criteria of family rank such characters 
as those distinguishing the Kangaroos from the Phalangers, the 
characters separating the Koala and the Wombat should, I think, 
be given superfamily rank indicated by the titles Pliascolare- 
toidea and Phascolomyoidea. Assuming Winge to ha ve coi rectly 
placed the extinct forms above referred to, the Phascolavcioidea 
will contain the two families Phascolarctida? (Phascolarcios) and 
ThylncoleonidiB (Thylacoleo) ; and the Pliaseolomyoldea the two 
families Phascolornyi dte (Phascolo'mys, Lasiorhmus ., Phascolonm) 
and DiprotbclonfcicUe [JDiprotodon, Notoihe/rmm). 

■2. The two above-mentioned superfainily groups are individu¬ 
ally equivalent to a group of that 3."ank, containing the rest of 
the Diprotodonts, for which two names are available, Hypsi- 
piymnoidea and Phalangeroidea. 1 prefer the latter on, account 
of its' greater familarity and its dexdvation from the name of a' 
more primitive genus. Accepting'for this group Thomas J s families 
Macropodidte and Phalangeridse, it seems clear in the case of the 
former that if the characters of Polarous and its allies entitle 
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them to rank as a subfamily—and I see no reason for dissenting 
from that view,—the characters of Hypsiprymnodon must be 
given the higher rank of a. family, the Hypsiprymnodonticke 
equivalent to, and standing between, the Macropodidse and the 
Phalangeridax but not definitely assignable to either. 

From the typical Phalangeridae constituting the subfamily 
Phalangerinse, the genera Pseudochirus and Petauroides , character¬ 
ized by the crescentic pattern of the molar teeth, may be separated 
as the Pseudochirinre as proposed by Winge. But it does not 
appear to me that proper appreciation has been shown for the 
characters of the very highly specialized genus Tar sipes which 
differs profoundly from the Phalangericke in the structure of the 
skull, teeth, tongue, snout, and alimentary canal, as Thomas re¬ 
corded. The genus seems to be at least as widely divergent from 
the Phalangerkke as are the Macropodidce. These two families, 
indeed, are linked by the Hypsiprymnodontidse, and the 
evolutionary stages by which the Kangaroos have been derived 
from the Phalangerine stock may be traced with reasonable 
certainty through living forms. But all the hypothetical inter¬ 
mediate genera between Tarsipes and the Phalangers have died 
out, leaving that genus isolated. And since, in my opinion, it 
differs more from the typical Phalangers than do the Pseudo- 
chirines, it may be raised at least to the rank of a family— 
'Tarsipedidse. 

Briefly, the existing genera of Diprotodonts may be classified 
as follows 

Phalangeroidea. 

Earn. Macropodid je. 

Subfam. Macropodixle. 

„ POTOROIN.E, 

Earn. Hypsiprymnodontidj. 

Earn. P H A L A N GERI D JE. 

Subfam. Pn alangerxn.®. 

,, Ps EUDOCHXRINJE. 

Earn. Tarsipehidae. 

Phascolarctoidea. 

Earn. P H A SCOLARCT ID J3, 

Plias col omy oidea. 

Earn. P ii a s c o l o U y i d m. 


% Winge and Hensley even considered the characters of this genus to he of less 
systematic value than the concentric molars of Tseudochirus. 


Proc. Zool. Soc.— 1921, No. KLI. 
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34. The Nestling Feathers of (lie Mallard, with Observations 
on the Composition, Origin, and History of Feathers. 
By J. Oossar Ewart, M.D., F.R.S., F.Z.S., Re gins 
Professor of Natural History, University of Edinburgh. 


[Received March 7, 1921; Read March 22, 1921.] 
(Plates I.-X,; Text-figures 1-14.) 


I. The Nestling Feathers of the Mallard (aLvas hoscas). 

In a recent paper in 4 The Ibis ? it is pointed out that 44 there 
is no branch of ornithology that has remained so long neglected 
as the study of nestling birds, nor is there one in which so many 
problems await solution” (1). That the study of nestling feathers 
has been neglected will be admitted when it is mentioned that tip 
to 1906 it was not realized that the true feathers (pennse) may be 
preceded by two generations of nestling feathers (prepennse), that 
ornithologists have not yet made up their minds whether the 
familiar coat worn by newly-batched chicks and ducklings corre¬ 
sponds to the first (protoptile) or to the second (mesoptile) 
nestling coat of Penguins, and that morphologists have not yet 
ascertained whether nestling and other feathers originally con¬ 
sisted of one shaft or of two complete shafts like the nestling and 
adult feathers of the Emu. 

True or definitive feathers vary greatly in sue and structure 
nevertheless, they may be said to belong either to a plumose 
(metaptile) or to a pennaceous (teleoptile) type. The plumose 
true feathers are characterized by barbules which may possess 
cilia but never have booklets (hamuli); in pennaceous feathers 
some of the barbules are armed with booklets, by means of which 
the barbs are u woven” into a web—in the wing-quills of flying 
birds we have highly specialized teleoptiles; in the plumose 
feather from a Mallard represented in PI. L fig. 1 we have an 
example of a simple metaptile, bearing a protoptile. 

In Penguins all the true feathers are probably preceded by 
both protoptiles and mesoptiles (text-fig. 3), but in many birds 
there is only one nestling coat—the mesoptiles have either been 
completely suppressed or are represented by inconspicuous and 
barely recognizable vestiges, 

In most birds there are numerous hair-like feathers associated 
with, and intimately related to, the true feathers. As these 
hair-like feathers are preceded by minute prepenna?—are, in fact, 
degenerate pennse,—they might be known as fil open nan 

Further, in many birds there appear between the true or 
contour feathers (pennse) true down feathers (plumulse). In all 
the Ducks, Geese, and Penguins examined the plmnulse are 
preceded by preplumulse. 

41* 
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The relation of the various kinds of feathers of mature birds to 
nestling feathers is indicated in the following fahie:.- 


Papilla. 


Fil aviu m i n. 
(Cr.vpt optilefik 


Preiiioplnma* 

(Preiilopcnvnu). 

| 

! 


I. PrcpeiuuB 
(Protoptilcs). 


II. Preponmc 
(Mosoptiles). 


PiloplmiKB 

(PilopemKe). 


Plumose Pfiinse Permamvus Pemuo 

(Metuptiks). (Tekoptiks). 


Prepltmmlas 


1’lumulns 


1. The Pre-penn a>„ 

The most concise and authoritative statement I have come 
across about nestling feathers occurs in 1 Newton’s Dictionary of 
Birds.’ • It is there stated that neossoptiles (i. e." protop tiles) u are 
characterized by (1) a very short calamus,..'(2) an'insignificant or 
ill-defined rhachis—if there be one at all, ( 3) the almost universal 
absence of cilia, (4) long and slender rami''(barbs), and (5) the 
absence of an aftershaft except in Droimeus ”; in another para¬ 
graph it is stated that the barbules (radii) of the aftershaft have 
no cilia (2). . A more recent statement about neossoptiles is that 
the feathers forming* the familiar coat of newly hatched ducklings 
and chicks are iiot--proto.ptil.es but mesoptiles, and hence corre¬ 
spond to the feathers forming the long fur-like second coat, of 
.Penguins (3). 

I may at once state that in Mallard ducklings the outer 
nestling coat consists of typical protoptiles characterized by 
(1)' a -well-developed calamus which may contain over twenty 
44 cones,’ 5 (2) a well-developed rhachis, (3) well-developed and in 
some cases hook-like cilia, (4) short stiff, as well as long slender 
barbs, and (5) by a, well-developed aftershaft, the barbules of 
which bear cilia. • ■ . 

In ducklings the protoptiles vary in size—some are over 30 mm. 
•in length and resemble plumose (m etaptil.e) feathers, others are 
under 10 mm. in length and resemble preplumuW , But'.the 
small as well as-the-large protoptiles consist of a calamus, a shaft, 
and an aftershaft. In addition to assisting the preplumukg and 
later-the. plumuhe, in diminishing the flow of heat from the skin, 
the protoptiles, as a rule, prevent water '-reaching the under coat 
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of true down ; by tie* pigment they contain they help to make 
tlie <I uek 1 ing i 11 eoiaspicnoiis. 

(I) The Wing-Quill ProioplHe.s. 

Though Ducks have been living under domestication for well- 
nigh two thousand years, their nestling feathers have apparently 
never been systematically examined. That no serious attempt 
has been made to study the nestling feathers of ducks and other' 
Anseres, and of fowls and other Galli, is made evident by a 
perusal of Mr, Pycraft's important monograph on the Emperor 
and Adelie Penguins. In an interesting chapter on the com¬ 
position and sequences of the ueossoptilos, after pointing out that 
“ the penguin must certainly be regarded as having preserved 
what must be looked upon as a somewhat, perhaps very, ancient 
succession of plumages/’ Mr. Pycraft states that “ in the light of 
xny recent discovery ” it is clear that the “ down feathers of the 
Galli and Anseres “ do hot, ns I imagined, represent a primitive 
type of down feather homologous with the woolly, and so pre¬ 
sumably degenerate down of say the Alenhe, but answer to 
mesoptyles. The protoptyle or first generation of feathers would 
seem to be wanting in these birds, but 1 bad the good fortune to 
discover small tufts of down adhering to the' tips of the meso¬ 
ptyles of a. young Chloephaga rubuliceps. Thus we may assume' 
that this first generation, since it lias not yet been traced, has 
been lost in all the Galli, and probably all the Anseres save 
perhaps this species and one or two allied genera(3). 

As PL I. figs. 2 & o show, 1 have succeeded in tracing two 
generations of nestling feathers in the Indian Runner Duck: and 
in the common Domestic Goose, and thereby have proved that 
the coat worn by newly-hatched Ducks and Geese consists of 
protop tiles corresponding to the first or protopr-ile nestling coat 
of Penguins. In the case of the King Penguin the first or 
protopule coat is apparently in the act of disappearing; but in 
all the Anseres and Galli 1 have examined it is the second coat 
that has been lost or is in tho'act of disappearing. Though in 
the wings of some .Ducks and Goose well-developed mesoptiles 
still make their appearance, the; tail-quill rUosopiiles a,re* either 
vestigial or have been completely suppressed. That the pro- 
toptile is in the act of disappearing in the tail of the Penguin is 
suggested by PL I. fig. 4, while PL IX jig, 5 clearly indicates 
that as the mesoptile was suppressed in the ta il of the Mallard 
the protoptile was enlarged. 

With the help of a prematurely developed “ nestling tail” the 
Mallardduckling begins to dive at the end oP the second week, 
but, owing to the development of the -wings being retarded, flying 
only becomes possible at the end of the eighth week. That the 
development of the. wing is from-.'the outset retarded, is suggested 
by'PI. II. hg. 6, a ten days’ duck embryo. 'In. this'embryo''the 
papilla© which develop into the tail-quill protoptiles are large, 
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but the wing-quill pnpilke are only beginning to make their 
appearance A 

In n .live weeks’ duckling some of the tail-quill,s lucasui'o 
fiO min., bub the wing-quill rudiments at the end of the tilth 
week only measure 4 mm. The wing of a twenty dive clays’ 
Mallard is represented in PL II. fig. 7, natural size, and the 
protoptile of a, secondary wing-quill of a thirty-eight days’ 
Mallard in PL II. tig. 8. Though the wing-papilla 1 appear late 
they soon develop into filaments—filaments of a, thirteen days 7 
Mallard embryo are represented in PL III. fig. 9. With the 
exception of the calamus the development of the protoptile is, as 


Text-figure 1. 



Part of a barb from the shaft of a protoptile of a .10 days* duckling showing 
barhules spirally twisted at their origin. X Sfi'dui. 


Text-figure 2, 



Distal pan of a barhule of a protoptile of a 23 days’ duekltit* 
showing cilia. X 250 dm. 


a rule, completed before the end of the' twenty-eighth day of 
incubation, so that the vascular pulp—which made the develop¬ 
ment of the nestling feather possible—may be converted into 
bloodless pith before hatching. Even when the duckling escapes 
from the shell the nestling coat consists of bristle-like filaments. 
But as the duckling dries, -the thin friable sheaths which pro¬ 
tected the protoptiles during development disintegrate, with the 
result that the protoptiles expand and provide the duckling 
with a wonderfully complete outer nestling coat. A wing-quill 

It is conceivable that there is some relation between the slow development of 
the wing and the persistence of wiug-qnill inesoptiles. 
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protoptile of a twenty-six days’ duck embryo artificially removed 
from a filament (like the Jong iilaments in PI, III. fig. 9) is 
represented in PL ill. tig. 10. 

The wing-quill protop tiles are complete feathers: i. e., each, 
consists of a calamus, a shaft, and an aftershaft. The calamus, 
though only 3 or 4 nun. in length, is well formed, contains 
several “ cones,” and remains intact until the protoptile is shed— 
in Penguins the part of the epidermic tube which represents a 
u calamus” usually soon splits, with the result that the individual 
protoptile barbs are directly continuous with inesoptile barbs 
(text-fig. 14). Though the growth of the shaft and aftershaft is 
arrested before hatching, the calamus may continue to grow after 
hatching. 

The shaft is made up of a rhachis, continuous with the outer 
segment of the calamus, and usually of seven or eight pairs of 
barbs, which vary in length and in the number of barbules they 
possess. The two terminal barbs (which by uniting formed the 
distal part of the rhachis) end in long slender processes destitute 
of barbules. The aftershaft (PI. III. fig. 11), continuous with the 
inner segment of the calamus, usually consists of eight barbs 
bearing barbules. Sometimes the four mesial barbs of the after- 
shafts unite to form a. short rhachis, The barbules of the shaft 
are spirally twisted at their origin (text-fig. 1), but the after,shaft- 
bar bales only curve slightly on leaving the barb, it 1ms frequently 
been stated that aftershaft*barbtiles of true as well as nestling' 
feathers have no cilia, but cilia, are invariably present on the 
barbules of the protoptile aftershaft of Mallard ducklings. Part 
of a bar hide with cilia is given in text-fig, 2. 

The wing-quill protop tiles may all be present at the end of the 
sixth week (PL III. fig. 12), but some of them have usually been 
shed before the end of the seventh week. Though Mallards 
begin to fly during the ninth week, the development of some of 
the wing-quills is only completed during the tenth week. 

(2) The Whig-Qaill Mesopliles. 

Up • to 1906, as already mentioned,, it. had not occurred to 
ornithologists that true feathers (penme) might be preceded by 
two generations of nestling feathers (prepenme), and mesoptiles 
have apparently not yet been recorded in connection with wing- 
quills. 

Early in the century two National Antarctic Expeditions were 
fortunate enough to collect material which made possible a fairly 
exhaustive study of the development and history of the nestling 
feathers of Penguins. The penguin material brought home by 
the English National 'Antarctic- Expedition was reported on by 
Mr. Pvcraft; that collected by the Scottish National Antarctic 
Expedition by Dr. Eagle Clarke. In" a paper published in 1906 
in 4 The Ibis/ Dr. Clarke announced that he had discovered two 
■coats of nestling feathers in the Ringed and Gen too Penguins, 
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Text-figures 3 & 4. 



Diagrams? indicating the relation of the meaopfcile' to the protoptile and to the first 
trite feather of a Ringed Penguin •.—■pro.,- the' protoptile, consisting of four 
.outer barbs representing a shaft and of four inner barbs representing an after- 
aliaft. shames., shaft of mesopfcile continuous distally with protoptile and 
proximally with the shaft of the true feather.- af.mcs,, uiesoptile aftershaft also 
continuous with the protoptile and the true feather, ah., connection with pro¬ 
toptile. c.» connection with shall: of true feather, ca., connection with after- 
shaft of true feather. cal., calamus. 
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and in the following year ail important paper by Mr. Pycraft on 
the Emperor and Adelie Penguins was published which deals 
with the composition and sequences as well as with the structure 
of nestling feathers. 

Dr. Clarke refrained from stating whether the silky-white 
protoptiie coat, or the grey fu.vd.ike inesoptile coat, of the Ringed 
Penguin, corresponds to the nestling coat worn by newly-hatched 
chicks and ducklings. But Mr. Pycraft, in. discussing the 
sequences of nestling-feathers, states that there are good reasons 
for assuming that in most of our common birds the first or 
protoptiie coat lias been lost, and adds that the feathers forming 
the adult coat of the Emu might possibly consist of mesoptiles. 

Whether ornithologists ha,ve, as a, rule, adopted. Mr. Py craft’s 
views it is impossible to say, but it may be mentioned that 
Mr. Ingram, in the ‘Ibis’ paper already referred to, points out 
that a study of the nestling plumage of the Hap tores suggests 
that in some cases, at any rate, it is the second and not the first 
generation of nestling “down” that has been suppressed (1). 

When, some years ago, I was led to study the feathers of 
Penguins, I assumed that birds with, only one nestling coat had 
lost the first or protoptiie coat; but the examination of a. 
number of nestlings soon made it evident that when in. the Gnlli 
and Anseres there is only one generation of nestling feathers, 
it is owing, not to the absence of the pro top tiles, but to the 
suppression of the mesoptiles. 

In the account of the nestling feathers *of the Emperor 
Penguin, Pyeraft states that the mesoptiles are umbelliform, and 
that in the Adelie Penguin the inesoptile is in part attached to 
the main shaft, but mainly to the aftershaft. I have not had an 
opportunity of studying the nestling feathers of either the 
Emperor or Adelie Penguins, but from material placed at my 
disposal by Dr. Eagle Clarke I have worked out the structure 
of the mesoptiles of the Ringed Penguin. In this species the 
inesoptile is extremely complex : it consists (1) of an outer small 
series of barbs, which extends between the protoptiie and the tip 
of the true feather, and hence occupies the position of, and 
doubtless represents, a -shaft; and (2) of art inner series of barbs 
(text-fig. 3), arranged to form two or three bundles, which as 
obviously represent an aftershaft. The chief connections of the 
inesoptile in . the Ringed Penguin are diagratnmaiically repre¬ 
sented in text-fig. 4, which indicates that the inesoptile consists 
of a simple shaft extending between the protoptiie and the tip of 
the true feather, and a complex, aftershaft connected with the 
shaft as well as with the aftershaffc of the true feather. 

In a Mallard duckling at..the. end of "the fifth week the 
inesoptile looks as if it would develop into a simple umbel not 
unlike the umbelliform protoptiles of Penguins, But this 
appearance is due to the fact that nestling feathers, like true 
feathers, are developed, not out of a seale-Hke plate, but out of an 
epidermic tube surrounding '.a'highly-vascular dermic pulp, and 




r Diagram indicating the structure and relationships of the mesoptile with the pro- 
toptile and with the true feather in tlm Chinese Goose. The niesoptUe shaft 
{sh.mesj, which lies between the. protopti.le shaft (sk.pro.) and the tip of a true 
feather, consists of numerous barbs and of a hand representing a rluiclns. Con¬ 
tinuous with the rhachis is a perforated band from which slender cords (c.) 
proceed to the harhs forming the tip of the true feather (tel,). The mesoptile 
. aftershaft is also continuous with, a -.perforated; band -which eiida ift a'.vestige of 
an aftershaft of the true feather (af.t). From the perforated hand slender 
cords (c 1) proceed to barbs near the tip of the true feather. It will he ob¬ 
served that the aftershaft of the protoptile consists of twelve well-developed 
harhs armed with numerous bnrhnles. 
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protected by a thin epidermic sheath. When the development 
is carried further, it becomes evident that in the Mallard the 
mesoptile consists of two sets of fibres, an outer set representing 
a shaft, and. an inner, an aftershaft, each provided with a more 
or less distinct rhachis. Though the mesoptiles in Docks may 
reach a considerable size, it is easier to make out their develop¬ 
ment and structure in Geese. The wing-quill mesoptiles, though 
well-developed in the Mallard, are not present in the Emden 
goose but as PI. I. tig*. 3 shows, the major wing-covert mesoptiles 
may reach a considerable size in Geese. 

To start with, the mesoptilo of a Chinese gosling looks as if it 
possessed a. calamus (PI. IV. fig. 13); the mesoptilo barbs seem 
to proceed from a tube lying immediately in front of the tip of 
the true feather. That this tubular part represents a calamus 
is supported by the fact that it contains several “ cones,” but 
against the view that it is a true calamus is the fact that it is in 
the act of splitting longitudinally into numerous slender cords. 
In mesoptiles from older goslings part of the tubular portion is 
represented by two perforated bands, from which proceed 
numerous slender cords towards the wing-covert. Sometimes 
the mesoptile in goslings splits into two portions (PI. IT. fig. 14, 
& text dig. 5), an outer (the shaft ) extending between the shaft 
of the protoptile and the tip of the wing-quill, and an inner (the 
aftershaft) extending between the protoptile aftersbaft and the 
vestigial aftershaft of the wing-quill. 

It may be mentioned that in the Aiisereft the mesoptiles vary 
greatly in structure—the proximal part of the'aftershaft may.be 
perforated and assume the form of a. section of a relatively 
large tube (PI. IT, fig. 14), or, like the rhachis of the shaft, he 
represented by a simple narrow band. Though in the Mallard 
and. Chinese goslings the -aftersbaft. as well -as the. shaft of. the 
mesoptile, has usually a distinct rhachis, in Emden goslings the 
whole of the mesoptile, as P3, I. fig. 3 suggests, usually consists 
of simple barbs, one : or two of which are continuous with the 
rhachis of the wing-covert shaft,while two or more end in a 
vestigial aftersbaft. The bar!>tiles of the mosoptile, like those of 
the protoptile aftershaft,' are .narrow and provided with well- 
developed cilia. In the Ringed Penguin the mesoptiles closely 
agree in structure, but in the Ducks and Geese examined no two 
mesoptiles were alike in structure. The rnesoptiie coat is probably 
as useful now to Penguin chicks hatched within or near the 
Antarctic Circle as it was when originally acquired, during perhaps 
a cold phase of a glacial epoch. In the A. n seres, though • the 
protoptile coat still plays an" important part, the mesoptile coat 
probably no longer counts in the struggle for existence. If this 
is the case there is no difficulty in accounting for its being well- 
developed in some parts - but- entirely ' absent in others, and for. 
the marked variation amongst the inesoptiles which still persist. 

Tli e Mallard has •'wing-covert, as well as wing-quill, mesoptiles. 
The mesoptiles which precede the wing-coverts in the Mallard 
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are especially interesting*, because they indicate how the suppres¬ 
sion of the mesoptiles was gradually accomplished. In the case 
of the disappearing protop til es of the King Penguin (PI. 1. 
fig. 4) the size is gradually reduced until they are smaller than 
the minute bunch of barbs which precede the filophirnes of 
ducklings. In the case of the vanishing mesoptiles two sets 
of factors are evidently at work ; one set arrests the development 
of the mesoptile barbs,another set accelerates the development of 
the barbs of the true feather, with the result that in course 
of time the tip of the true feather is found projecting into the 
base of the protoptile calamus. 

Though inmost cases the mesoptiles are gradually reduced in 
size, in some cases the length is maintained and either a few 
barbs with barbules are developed, or the simple epidermic tube 
splits into two or more bands, which for a time connect the 
protoptile to the tip of the true feather. 

It may be mentioned that though all the wing-quill protoptil.es 
and mesoptiles may be present in. the Mallard duckling at the 
end of the sixth week (PI. III. fig. 12), some of the mesoptiles 
are usually shed before the end of the seventh week, and all are 
usually lost before the middle of the eighth week. But though 
the wing-quills lose all their nestling feathers during the eighth, 
week, some of the feathers of the humeral track may retain 
protoptiles and mesoptiles to the end of the eleventh week. The 
existence of the wing-quill mesoptiles in the Mallard proves 
conclusively that the nestling coat worn by newly .-hatched Ducks 
and Geese corresponds, not as Pycraft suggested to the second 
generation of prepennse in Penguins, but to the first or protoptile 
generation. 

(3) The Tall-Quill Protoptiles. 

The tail varies greatly in young aquatic birds. In Penguins 
the tail protoptiles ha ve almost disappeared and the mesoptiles 
are only represented by a few simple barbs (PI. I. fig. 4), In the 
Mallard the mesoptiles of sixteen of the eighteen tail-quills have 
completely disappeared, hut the protoptiles of all the eighteen 
quills are larger and more complex than in 'the plumose (in eta - 
ptile) feather represented in PI. I. fig. 1. In Penguins steps are 
soon taken to develop the tail-quiliswith a view to their forming 
with the lund limbs a tripod useful in maintaining the erect 
attitude. In the Mallard the protoptiles form a u nestling tail 
which plays an important part during the earlier portion of the 
period that Mallard ducklings behave like diving ducks*. 

In a ten days' duck embryo the tail-quill papilla? f are easily 

^ The adult Mallard, Mr. (4.J. Millais .-.■informs me, <e -hardly ever dives except 
when in play during the love chase, or to escape when wounded. 5 ’ 

f There are twenty tail-quill papilla?, but only eighteen of them develop into 
feathers large enough to rank as tail-quills. A paper “ On the development of the 
Feathers of the Duck during the Incubation Period” was recently communicated 
to the Royal Society of Edinburgh by Augusta Lamont, B.Se. 
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identified (PL 11. fig. 6), and. by the twenty-fifth day of incubation 
they have grown into long filaments out of which, escape imme¬ 
diately after hatching highly specialized protoptiles. During 
the first week the nestling tail consists only of protoptiles (PI. IV. 
fig. 15). but during the second week the protoptiles are pushed 
from the skin by the tail-quills, or by vestigial mesoptiles. At 


Text-figure 6. 



Tiiis drawing shows that the vlmchis of the shaft of a typical tail-quill pm top tile 
ends in a calamus containing w -cones,” that this cnlimms is directly continuous 
with th'oexpanded distal portion of the tail-quill rliaehm, and that the connection, 
of the protoptilo with the teleoptile is "strengthened by harlts at the tip of the 
tail-quill ending in the proximal portion of the protoptile calamus. 

the end of the fourth-'.week the'-',tail-qui 1 h may be nearly an. inch 
in length, and they are still longer at the middle of the fifth 
week' (PL IVv fig. 16), During the latter part of the fi fth week 
the protoptiles begin to break off, and with the exception of the 
ninth from the middle line at each side, they are usually all shed 
by the middle of the sixth week. A ■ Yv a 
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The calamus of the proto ptiles is strong and rigid and firmly* 
fixed to the expanded tip of the tail quill rhaehis. By way of 
strengthening the connection between the protoptile and the tail- 
quill, four or more pairs of the terminal barbs of the tail -quill 
are attached to the protoptile calamus (text-fig. 6). At the end 
of the second week the “ nestling ” tail and the other structures* 
concerned are sufficiently developed to admit of young Mallards 

Text-figure 7. 



The proximal portion of the calamus of a tail-quill protoptile containing tc cones.” 
As, the calamus approaches the tip of the tail-quill it splits into an outer 
portion continuous with the expanded rhachis of the quill and a more slender 
inner portion continuous with a vestigial tail-quill aftersluift <\, protoptile 
calamus with “ cones.” sk, tail-quill shaft, of., vestige of tail-quill after- 
shaft.' ■ 

obtaining the greater part of their food by diving*. Notwith¬ 
standing the loss of the protoptiles during the sixth week, young 
Mallards usually continue to behave like diving ducks up to the 
end of the eighth week. From what has been said it is evident 
that the t4 nestling tail” of the Mallard duckling is not from first 
to. last entirely composed of nestling feathers. It is a true 
nestling tail up to the middle of the second week, but from the 

* Two of nine Mallard ducklings I had under observation began to dive on the 
thirteenth day ; they were all diving on the fourteenth day. 
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beginning of the third to the end of the fifth week the true tail- 
quills take an ever increasing part in forming the “ nestling tail.”" 
Hence nestling feathers only function during three of the six 
weeks that Mallard ducklings feed and disport themselves like 
diving ducks. When the protoptiles are shed, the tail-quills, 
owing to the rhachis being short and incomplete, look unfinished,. 
Perhaps for this reason the first set of tail-quills is ere long 
superseded by larger and more perfect quills in which the rhachis. 
as in adult ducks, ends in a fine point. Usually the first set of 
tail-quills begins to drop out during the fourteenth week, and a 
new tail consisting of feathers of the adult type is eventually 
developed. 

The Structure of the Tail Protoptiles .—The calamus of the tail- 
quill, like that of the wing-quill, protoptile, continues to grow 
after hatching. In the case of the protoptiles at each side of the 
middle line the calamus only reaches a length of 4 or 5 mm. and 
may have only three or four u cones”; but the calamus of the 
outer tail protoptiles may eventually measure 15 mm. and contain 
over twenty “ cones.” I expected the entire protoptile calamus 
to be directly continuous with the expanded tip of the tail-quill 
rhachis, but I found that, as text-fig. 7 shows, the calamus splits 
into an outer segment continuous with the tail-quill rhachis and 
an inner segment continuous with the rhachis of a vestigial 
aftershaft, the presence of this unexpected vestige of an after¬ 
shaft indicates that even the highly specialized tail quills 
originally consisted of two shafts, and hence were constructed on 
the same plan as the double feathers of the Emu. 

The shaft of the tail-quill protoptiles of a Mallard duckling 
as a rule consists of fourteen or more pairs of barbs, each pro¬ 
vided with barbules. As already mentioned, the majority of the 
barbs of the wing-quill protoptiles are long and pointed and have 
only a limited number of slender barbules (PL II. fig. 8), but some' 
of the barbs of the tail-quill protoptiles are ribbon-shaped 
(text-fig. 9), and they all have barbules along their whole length. 
The majority of the barbules have simple cilia along both 
margins: but the six or seven pairs of ribbon-shaped barbules at 
the tip of the protoptile have large curved cilia along one margin, 
which differ but little from the booklets on the barbules forming 
the tip of the true tail-quills. The difference between the 
specialized barbules with hook-like cilia at the tip of the pro¬ 
toptile and the slender proximal barbules with small cilia will be 
evident if text-fig. 8 is compared with text-fig. 9. When the 
broad barbules with hook-like cilia on one edge cross each other 
the approximation to a true teleoptile is especially marked.. 
What Mallard ducklings gain by having the tips of the fail-quill 
protoptiles highly specialized is not very obvious. The after- 
shaft of the Mallard’s tail quill consists of eight long barbs 
(Plate III. fig. 11) bearing slender almost straight barbules, each 
with two rows of small cilia. 

It may be mentioned that in the case of the goslingsof Chinese 
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and Eimien, geese the bail-quill pi/otoptilus—though possessing a. 
long, strong calamus firmly connected with the rhachis of the tail- 
quill, a. well-developed shaft, and an afters haft made up of twelve 

barbs.-are not provided with broad distal barhules armed with 

hook-like cilia. In goslings,, as in ducklings, the inner segment 
of the calamus of the tail-quill protoptile is continuous with the 
rhachis of a vestigial tail-quill aftershaft. 


Text-fig ure 8. 



Two of the proximal barbnks of a tail-quill protoptile ; they are narrow 
and armed vri'tli small .cilia* X 64. 


Text-figure 0. 



Three of tlie broad distal tail-quill lairbviles anr.ed along'one edge with tooth-like 
cilia {hamuli) 'of. true feathers. X 64. The difference between the simple 
proximal ttn«l the specialized distal burbulosds also 'indicated hi text-fig. 0. 

,/ ,:■■■’■; (i) : The TaU-QuiU Me^optile^ 

'yin, sixteen .of.'the'•tail-quill.' qnxitoptiles of the Mallard the 
mesoptiles are completely suppressed, but in the remaining two— 
the ninth from the middle line at each side—the mesoptilo is 
represented by a simple tube, from 10 to 12 mm. in length ex¬ 
tending between the protoptile calamus and the tip of the tail- 
quill. This tube, though complete to start with, sooner or 
later splits into two or more bands, the outer of which is con¬ 
tinuous with the rhacliis.of:'the tail-quill, while the inner ends in 
the rhachis of a vestigial tail-quill aftershaft. As these bands 
have no barhules they evidently do not represent barbs. Though 
there are only vestiges of two tail-quill mesoptiles in the Milliard, 
there are sometimes vestiges of all the mesoptiles in cross-bred 
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domestic ducks. In cross-bred, as in Mallard ducklings, the 
feathers at each side of the true tail-quills approach in structure 
the wing-quill mesoptiles. .. In Eider ducklings the wing-quill, as 
well as the tail-quill, mesoptiles are either absent or represented 
by minute vestiges, hence, the Eider supports the view that in 
the Anseres the mesoptiles- no longer count in the struggle for 
existence. 

(5) The Prepennw. of the Tr unk. 

About the prepemue which precede the feathers of the head, 
neck, trunk, and hind limbs, very little need be said. In many 
cases the protoptiles closely resemble, and may be as large as, 
the wing-quill protoptiles, but they are sometimes so small and 
poorly developed that it is difficult to distinguish them from pre¬ 
plum uke. The protoptile from the dorsal track of a thirty-eight 
days' Mallard duckling represented in PI. I. fig. 1 is only half the 
size of the wing-quill protoptile in Pi. IL fig. 8 ; but some of the 
protoptiles of the wing-coverts are smaller than the majority of 
the preplum like. Usually the protoptiles of the trunk are shed 
about the same time as the wing-quill protoptiles, hut in a small 
chequered area at each side of the body near the tail well- 
developed protoptiles are still present at the end of the eleventh 
week. Though mesoptiles precede some of the trunk pen me, 
they are never as well developed as the wing-quill mesoptiles. 

The examination of the mesoptiles of ducks and penguins lends 
support to the view that the mesoptile coat was specially acquired 
to meet a marked change of climate—a change perhaps from cold 
dry to cold damp conditions—and that in most eases as the 
climate improved the fur-like second coat was more or less com¬ 
pletely suppressed, and a new coat, made up of feathers con¬ 
structed on the protoptile rather than the mesoptile plan, was 
subsequently evolved. It is conceivable that some of our modem 
birds, <?.</., the Emu and Cassowary, are descended from ancestors 
which never acquired a mesoptile plumage. 

2. The Prepkwmdw mid Pkrnmla % 

(I) The Prepluvmlcv. 

In many birds the nestling coat sooner or later consists of pre- 
pi umuke as well as prepemum■■■■-In the Gannet the prephmmlre 
appear before the prepemue, and grow so rapidly that even when 
the prepenme are well developed they are difttojiilfr .find ;. but 
in the Mallard in most regions the preplumuhe are hidden by a 
relatively dense coat of 'protoptiles. Though the prcplumul:e 
papillae in the Mallard arq cm* three or four days later than the 
protoptile papilla*, the majority of the prephumike are rerely to 
escape from their filaments as soon as the duckling is hatched. 

The relative size of the protoptile and prop] umuke filaments of 
the Mallard is indicated in Phi II. fig, 9 and in text-fig, 10. The 
difference in size of the protoptiles, prepliumihv, and prefiioplunue 
Proc. Zool. Soc.—1921, No. XLII. 42 




624 


ritOF. ,T. COSSAB EWAHT ON THE 


is made evident by PI. Y. fig. 17, which shows a protoptile, three 
■plumulae, each with a preplimmla on its tip, and, on the left 
of the protoptile, a prefilopluraa on the tip of a developing 
filoplume. 

The preplumula consists of a short conical calamus, a, shaft 
.often consisting of a short rhachis and four barbs, and an after* 
shaft also as a rule consisting of four barbs. It is sometimes 
difficult to distinguish the small protoptiles which precede small 
true feathers from prephramke, but when in ducklings the 

Text-figure 10. 



P.2, a prefifoplume filament P., sic in. 

barbnles are characterized by nodular swellings and very few 
cilia it may be safely assumed that the nestling feather under 
examination is a preplumula. 

(2) The Plumule#.. 

At the beginning of the Jurassic Age the coat of birds may 
have consisted only of protoptiles and preplumuke; but in 
many recent birds the plumuke form a very important part of 
the nestling plumage. From PL Y. fig. 17 it maybe inferred 
that during the fifth week the plunmlse form an inner coat as 
effective in preventing a loss of heat as the woolly under coat of 
wild sheep. 
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• Like plumose or metaptile feathers, the phiimdm vary in size, 
colour, and structure, but they, as a rule, consist of a 'calamus, 
a shaft, and an. afterslmft The calamus, especially well developed 
in the Eider .Duck, is barrel-shaped and contains relatively large 
cones. . As it leaves the skin it. divides into two portions, an 
outer which forms the short rhaehis of the shaft, and an inner 
which, forms the still shorter rhaehis of theaftershaffc( PL V.fig. 18). 
The .shaft'consists of a dozen or more pairs of very long slender 
barbs from •.which spring numerous slender harbnl.es, the proximal 
portions of which are characterized by pyramidal swellings, 
while the distal portions like the prephumike have nodular 
swellings. The aftershaft (PL V, fig. 18)is always well developed, 
and like the shaft is largely made up of long barbules having the 
characteristic pyramidal swellings. When a pi mutt la is shed the 
tip of the sheath of the growing new. phunula is often found 
attached to the calamus. Evidence of this we have in PL Y. 
fig. 19. 

(3) Prefiloplwnce and Filoplumtc. 

Nitzsch, in his account of filoplmrme, says they are strikingly 
distinguished from the other, time© kinds of feathers (contour, 
down, and semiplume feathers) by their peculiar position, their 
extraordinary slenderness, and by the entire deficiency or very 
small size of their vane; hut he states subsequently that he 
believes the narrow white downy feathers of the 'Cormorant must 
be regarded as filoplumes, even though they are furnished with 
perfect vanes. Nitzsch: further mentions that file plumes are 
“ associated with the contour feathers, one or even two hlopltimes 
standing quite close to every contour feather of the. bead, neck, 
and trunk, apparently issuing almost out of the same pouch of 
the skin.” Filophlines are usually regarded as degenerate 
feathers because during development tiny have barbs arranged 
after the fashion of a down (phunula) feather. 

In the Mallard during development there are usually two or 
more minute filaments at; each side of the. filaments containing 
the wing-quill protopfciles. These minute filaments contain 
prefjlophunaL In text-fig. 10 The two short filaments (P. 2) 
lying in contact with the large protoptile filament are prefilo- 
plume filaments. 

In the newly-hatched d uckl ing th e min u te prefilophmuc and 
the large wing-quill protoptiles escape simultaneously from their 
sheaths—being barely visible to the naked eye, the prefiloplurme 
have apparently hitherto escaped the notice of ornithologists. 
In course of time, as the protoptiles are pushed from the skin by 
mesoptiles, the prefiloplumai are pushed from the skin by 
filoplumai. The wing-quill protoptile of a thirty-eight days* 
duckling represented in PL II. fig. 8 is attached to a developing 
mesoptile. At the base of the mesoptile are three young filo- 
pluraes, two of which support prefil oplnmes—a young fil opium e 
with a prePdoplume attached to its tip is also seen in Pi. Y. fig, 17. 
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Notwithstanding their small size, the prefilopluime have the 
structure of prepeimm, They are lienee not dwarfed pre- 
plumuke, as their name suggests, but dwarfed protoptiles. It is 
important to note that, though several developing filopl m we may 
be intimately related to a protoptile, they are not imbedded in 
its sheath; each projects from a separate pit in the skin. At 
the end of the seventh, week, when the filophunes have reached a 
length of about 20 mm., they are still found in contact with-the 
developing true feather. A filoplume from a forty-eight days’ 
duckling, still carrying the minute prefiloplume on its tip, is 
represented in PL V. fig. 20. At this stage the filoplume still con¬ 
sists of a calamus, a shaft and an aftershaft; but as the duckling 
increases in size the filoplunuB in connection with the wing-quills 
degenerate. Each loses its prefiloplume, its aftershaft, and most 
of the barbs of its shaft, with the result that, as a rule, only the 
rhachis of the shaft and two or three vestigial terminal barbs are 
left. 

That the filoplnines are degenerate penme is supported by a 
study of the foot-feathers of the Barn Owl (StrLv jlmnmea)* In 
a newly-hatched Barn Owl one large and two small filaments are 
seen projecting from under the foot-scales. Soon a well de¬ 
veloped protoptile escapes from the Large mesial filament and 
a minute protoptile from each of the two small filaments. In 
course of time a simple plumose feather (metaptile),.with a large 
aftershaft, but with a rhachis which suggests a filoplume, succeeds 
the large protoptile, and typical hair-like filoplumes succeed the 
small protoptiles. 

If further proof were needed in support of the view that 
filopl nines are degenerate pennae, it is obtained by the examina¬ 
tion of the white neck feathers which form part of the nuptial 
plumage of Cormorants, i. <?., the feathers Nitzseh assumed were 
filoplum.es. Instead of regarding the narrow neck feathers of 
Cormorants as filopl times, it would be better to regard them as 
true feathers (metaptiles) which have undergone degeneration. 

It may be added that, notwithstanding the small size of the 
prefilopluime, a' microscopic examination clearly proves that they 
are more intimately related to protoptiles than to prephnnnhn. 
Seeing that the filophunes are degenerate pen me, it might he 
better if the name filopenna were substituted for filopluma. 

II. The Composition of Feathers. 

The feathers forming the coat of the adult Emu consist of a 
calamus and two blades, an outer, the shaft, and an inner 
generally known as- the aftershaft'; - the wing- and tail-quills of 
ducks consist of a ; ^ calamus and a well-developed shaft, but there 
is only a minute vestige of an aftershaft. Hitherto it has been 
taken for granted that a feather with only a vestige of an after- 
shaft is more primitive than a feather with an aftershaft as long 
ami as complex as the shaft, that, in fact, the aftershaft is not a 
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primitive but a secondarily acquired feature. The chief reasons 
given for regarding the aftershaft as an accessory and secondarily 
acquired, structure are: (1) that the aftershaft is developed from 
a. forward elongation of the calamus, and (2) that the tip of the 
aftershaft of the new feather is never attached to the calamus of 
the feather about to be shed—that, for example, in the Emu the 
tip of the aftershaft of the feather of the second generation is 
from first to last free. 

If I succeed in showing that the aftershaft, like the shaft, 
grows from apex to base and is completed before the calamus is 
formed and that, during development, the tip of the aftershaft 
is connected with the calamus of the feather about to be shed— 
is, in other words, for a time attached to the old feather—it 
may be safely assumed that the aftershaft is a primitive feature, 
and that a complete true feather (peuna) like a down feather 
(phmrala) consists of two shafts or blades. 

Owen evidently assumed that a true feather was made up of a 
calamus and a single shaft, for he states that a besides the parts 
which constitute the perfect feather there is an appendage 
attached to the Upper umbilicus called the accessory plume 77 (4). 
According to Nitzsch, the aftershaft a originates from the under¬ 
side of the umbiliciform pit” (5). Gadow, in discussing the 
aftershaft, states that when present it is developed as “a ventral 
elongation of the calamus/ 7 and points out that if we consider the 
various types of nestling feathers u with reference to the presence 
or absence of an aftershaft in the Teleoptiles, we are led to 
conclude that this appendage and consequently also the double 
feathers of certain Ratitfe are secondarily acquired not primitive 
features 77 (6). 

That the aftershaft is a primary feature was suggested in 1903 
by Degen in a. paper on Ecdysis. In the chapter on “ Adven¬ 
titious Plumage/ 7 Degen writes i “ I may mention here that 
owing to the yet more primitive conditions of the feathers of the 
trunk in some Ratitae, the extreme tips of the aftershafts, which 
in the Cassowary and the Emu attain a, length equal to that of 
their main shafts, jointly support the new-growth feather, 'with 
the latter 77 (7). Rut Degen, following Gadow, seems to adopt 
the view that the calamus is concerned 'with the formation of the 
aftershaft, for he assumes 1 that .while the one half of the calamus 
“ deposits mhsiantm rkaehtidtis externa for the main shaft, the 
other half deposits 77 the same substance required in the building 
up of the other shaft! Obviously the best way to throw light on 
the status of the aftershaft is tostudyits development* 

1. The Development of theAfter shaft of Dhiimdw .—Tn the 
Mallard a preplumula consists of a small conical calamus, a shaft 
usually made up of four barbs, two of which coalesce to form a 
short rhachis, and of an aftershaft also made up of four barbs. 
Soon after, hatching the preplum ulse are pushed from the skin by 
plumulae. Some of the plumule at the end of the fifth week, 
though still bearing preplumulse on their tips, are 15 ram. in 
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lengt.lt and consist of two distinct bundles of barbs—a largo outer 
bundle in a line with the shaft of the prep.luniu.la and a smaller 
bundle in a line with the afters haft. 

In the plumula from a live weeks’ duckling represented in. 
PL VI. Jig. 21, the outer bundle already consists of a rhaehis and. 
eight pairs of barbs, hut' the inner or aftershaft bundle only 
consists of five pairs of barbs. By the end of the sixth week the 
development of both the shaft and after,shaft is complete, and 
the unspl.it portion of the epidermic tube is giving rise to a 
calamus. In the completed plumula (PI. V. fig. .18) the shaft 
consists of a rhaehis and over twenty pairs of barbs ; and the 
aftershaft of. a rhaehis with about a dozen pairs of barbs. 

From PL VI. fig. 21 it is evident that the aftershaft of a 
plumula in its development and structure agrees with the shaft; 
as it is developed before the calamus it cannot be regarded 
as ‘a’ secondarily acquired appendage produced from a, forward 
elongation of the calamus. 

2. The Development of the • Aftershaft of .Emu Feather a ^ It 
has hitherto been often assumed that in the Em.it the proto¬ 
ptile has “ no distinct' aftershaft.”' That there is an aftershaft in 
the first, as well as in the second and third Emu feathers, is indi¬ 
cated by the diagram, text-fig. 11. In the young Emus I have 
examined the protoptile aftershaft has, with rare exceptions, 
consisted of seven or more barbs longer than, or at least as long 
as, the barbs of the shaft. In the Emu protoptile given in 
PL VI* fig. 22, the aftershaft has a short rhaehis. It is especially 
noteworthy that in the Emu the rhaehis of the protoptile shaft, 
instead of ending in a hollow calamus.containing cones,”, is 
connected -with the relatively thick rhaehis of the shaft of the 
feather of the second generation by a solid band (PL VI. fig. 23); 

In a like manner the rhaehis of the' protoptile-'aftershalt is 
connected with tlie'••••aftersliaft' rhaehis- • of the second feather. 
When, as sometimes happens, the connecting bands occupying 
the position of a calamus separate from each other (PL VI. fig. 23), 
it becomes obvious that the* tip of the ■ aftersliaft. of the second 
feather is not free as generally assumed, but from the outset 
continuous with the protoptile aftershaft. 

Though as in plumulse the rhaehis of the aftersliaft is formed 
by the fusion of two barbs, the distal portion of the rhaehis of the 
shaft is simply a continuation of the band proceeding backwards 
from the protoptile. shaft. That the after,shaft of the feathers of 
the second generation is not “ developed as a ventral elongation 
of the calamus,” but develops from apex to base like the shaft, 
is made clear by Pis. VI. and VII. figs. 23, 24, & 25, which show 
the second feather at various stages of growth. 

As. the destined. length of the second-generation feather is 
readied the rhaehis of the shaft expands, gives off six or more 
pairs of relatively long barbs, and thereafter becomes continuous 
with the rhaehis of the shaft: of the.feather of the third generation 
(PI. VII. fig. 28). In a like manner the proximal end of the 
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rhachis of the aftershaft, after giving oft* several pairs of barbs 
hut without appreciably increasing in width, becomes continuous 
with the rhachis of the affcensliaft' of the feather of the third 
generation (PI. VII, iig* 2ft). When (as was the case in the 
specimen represented in PI. VII. fig. 27) the two connecting bands 
naturally .separate from each other, it is impossible to escape 


Text-figure 11. 



In this diagram the structure and relations of the leathers forming the first three 
generations in the Emu are indicated, a/u 1, shaft, and af. 1, afterslmft of pro- 
toptile. sh.% shaft, and af* 2, aftershaft of a feather of the second generation. 

. ' : sh. 3,•shaft,; and af, S, aftershaft' of a feather of the third genemtiou. Tike'-'. 
’ afterslmft of the protoptile is' from the outset free, hut the tip. of the aftershaffc 
of the feather of the second generation is, to start with, continuous with the 
protoptile afterslmffe, and the affcershaft of the feather of the third generation is 
also tor a time continuous with the aftershaft of the second generation feather— 
according to Gadow the tip of the after shaft of the second generation feather is 
a forward prolongation from the calamus which is never during development 
connected by its tip with the “ calamus ” of the protoptile or first generation 
feather. 

from the conclusion that, just as the aftershaft of the second 
feather of the Emu is connected at the outset with the proto¬ 
ptile, the aftershaft of the feather of the third generation is 
connected with the feather of the second generation. 

The feathers represented in PL VII. figs. 2ft 27 (from a seven 
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months’ Emu bred in the Gardens of the Zoological Society ot 
London) prove conclusively that in the Emu the aftershaft in 
origin and structure agrees with the shaft, while the feathers 
represented in PL V1L tigs. 24- & 25 (from a, much younger Emu 
in the Museum of the Philosophical -and Literary Institute, Leeds) 
as clearly indicate that as tlie aftershaft is developed before the 
calamus it cannot foe an outgrowth from the calamus. The first 
three generations of the feathers of an Emu are diagrammatical!} 7 
represented in text-fig. 11. 

Before dealing with the aftershaffc in the Carina tag attention 
may be directed to the remarkable Emu feather of the second 
generation represented in PI. YIILfig. 28. In this growing feather 
the aftershaft, instead of resembling the shaft, simply consists of 
two barbs bearing barfoul.es.- An Emu feather with an aftershaft 
represented by two simple barbs is interesting, because in true 
feathers near the oil-gland of ducks two long barbs sometimes 
occupy the position of an aftershaft. That the two long barbs in 
this Emu feather represent a phase in the degeneration of the 
after shaft is suggested by PL VIII. fig. 29, a developing true 
feather with the protoptile intact from the rump of an eighteen 
days’ Mallard duckling. Connected with the protoptile calamus 
are two bundles of barbs—a large bundle with a distinct rhacbis 
which is obviously a developing shaft and a smaller bundle repre¬ 
senting an aftershaft. The smaller or aftershaft bundle is con¬ 
nected to the inner aspect of the protoptile calamus, as in the 
Emu feather, by two long barbs. In course of time the large 
bundle in PL Till, fig. 29 would have developed into a shaft like 
the one represented in PL I. fig. 1, and the small bundle into 
an affcershaft with a short rhacbis. Possibly long barbs which 
represent an aftershaft will be met with in the feathers of other 

■ liatitm. 

The two long barbs in the Emu feather in PL VIII. fig. 28 
support the view that the coat of the adult Emu consists of true 
feathers and not, as Pycraft suggested, of mesoptiles. 

3. The Development of the Aftershaft of the True Feathers of 
Derig wins; —In the Ringed Penguin the protoptile# though urn- 
belUform may be said to consist of two sets of barbs—an outer 
representing a shaft and an inner occupying the position of an 
aftershaft. /Though' in ducks and geese there is a well-developed 
protoptile calamus containing “cones,”, in' penguins as in the 
Emu a true protoptile calamus' is. never ...developed. Boon after 
the .protoptile escapes from its sheath the part of the epidermic 
tube representing a calamus splits into slender cords, which 

■ connect the barbs of the protoptile with barbs* of the developing 
mesoptile. The mesoptile consists of a shaft made up of seven or 
more simple barbs which end in the tip of the true feather, and 
of a complex aftershaft connected with the aftershaft of the true 
feather. In text-figs. 3 & 4 the mesoptile aftershaft is con¬ 
nected to the aftershaft of the true feather by a narrow band 
formed by the fusion of the distal portions of the barbs of the 
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aftershaft, of the true feather. Py craft considered the “ribbon- 
shaped stern ” connecting’ the mesoptile to the aftershaft of the 
true feathers as somewhat remarkable, because u in all other 
instances yet known the nestling-down when attached to contour 
feathers is attached to the rami (barbs) of the main shaft ” (9)* 
When it is realised that in Penguins the mesoptile may have a 
well-developed aftershaft, the connection of the mesoptile with, 
the aftershaft of the true feathers ceases te be remarkable. 
Though in the Ringed Penguin the mesoptile aftershaft is de¬ 
cidedly larger and more complex than the shaft, it is developed at 
the same time as the shaft, and is directly continuous with the 
aftershaft of the true feathers. That in Penguins the aftershaft 
of the true feathers• has the same origin as the shaft is made 
abundantly evident when the development of the feathers of the 
fourth generation is studied. In PI. VIII. figs. 30 & 31 we have 
feathers from a moulting King Penguin in the Scottish Zoological 
Park. Prom fig. 30 it is evident the new feather has from the 
first been double, consisted of outer barbs representing a shaft and 
of inner barbs in the position of an aftershaft. Had the develop¬ 
ment proceeded the tip of the aftershaft would have been set 
free when the old feather was shed. In fig. 31, the shaft having 
been removed, the aftershaft is seen emerging from the tip of the 
sheath which invested the growing feather. These figures show 
that in Penguins the aftershaft of a feather of the fourth genera¬ 
tion is for a time as complete as in the Emu. The aftershaft of 
the mesoptile and of the first true feather of a Ringed Penguin 
are diagrammatically represented in text-figs. 3 & 4. 

4. The Development of the After shaft in the .Ptarmigan, the 
Common Fowl , and the Guillemot .—As already mentioned, it 
has been suggested that in Grouse, Fowls, and other Galli the 
feathers forming the first nestling coat may correspond to the 
mesoptiles forming the second nestling coat of Penguins, 
Against this view it may be pointed out (1) that unlike the 
mesoptiles, but like the pro.topt.iles of Penguins and Ducks, the 
first nestling feathers"of the Galli are developed in filaments; (2) 
that in structure they are intermediate between the protoptiles of 
Penguins and Ducks ; and (3) that they are sometimes succeeded 
by vestiges of mesoptiles. Degen mentions- that in Grouse the 
aftershaft -may . be Two-thirds . the'' length of the shaft but, as 
Pi. IX. fig, 32 shows, "the aftershaft in Grouse may be asTong and 
m complex as the shafts—the only difference in the. feather 
figured apart froffi ite wiiltii isythatjyas in the .Emu,,. the, 
rhachis of the aftershaft is slightly shorter than 'the rhachis' 
of the shaft., In the Ptarmigan the protoptile often con¬ 
sists of fifteen barbs, eight representing :a shaft with a short 
rhachis, and seven forming an aftershaft also with a short 
rhachis, From the protoptile calamus there proceed about 
twenty barbs, which in some cases readily separate into three 
distinct bundles —a large one destined to form the tip of the shaft, 
and two small ones which later unite to form the tip of the 
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aftershaft. In some metap tiles the rhaehis of the shaft extends 
to the tip of the feather, in others it ends in two slender barbs 
some distance from the tip. Though at the outset in Grouse 
both the shaft and the aftershaft of the true feather may consist 
of several move or less distinct bundles, sooner or later the outer 
barbs give rise to the shaft, while the inner form an aftershaft. 
When the destined number-of barbs for the shaft and aftershaft 
have been produced the splitting of the epidermic tube is 
arrested, and steps are taken to form a calamus in which 
“cones” make their appearance. Evidently in Grouse, as in 
Penguins, the aftershaft is not a forward elongation of the 
calamus. An interesting stage in the development of a 
Ptarmigan true feather is given in PI. IX. fig. 33. 

It has been asserted once and again that “in the great 
feathers which form, the t quill * or 6 ' flight'* feathers, (remiges) 
of the wing and the tail-quills (reetrices) the aftershaft is in¬ 
variably wanting” *. Assuming that in the case of the wing- 
quills the aftershaft-is invariably absent, it might be argued, that 
these' all-important ■ feathers- differed in their origin and history 
from the other true feathers, that while the trunk feathers, may 
possibly have developed from an epidermic tube, the wing- and 
tail-quills were formed by the splitting of elongated scales, 
Attention has already been directed to the fact that in the Mallard 
during the earlier'stages in the development of the wing- and tail- 
quills, there is a vestige of the distal portion of an aftershaft (text- 
tigs. 5 & 7), That in wing- and tail-quills there may also be a 
vestige of the proximal portion of an aftershaft is made evident 
by PI. XX. fig, 34, which represents the aftershaft of a wing-quill 
from a full-grown Grouse. 

Fowls are not supposed to have the aftershaft as well developed 
as Grouse, nevertheless, as .PL IX. fig. 35 shows, the aftershaft in 
the silky breed may be as long as the shaft. In its development 
the aftershaft in the silky breed follows the same course as in 
Ptarmigan. 

,In ; the Guillemot the aftershaft is,To start with, sometimes as 
long.as the shaft. A. Guillemot feather from the side of the 
trunk is represented in PI. X. figs. 36.and 37. In tin’s ease the 
protoptile consists of seventeen, barbs.'' Of the seventeen barbs 
nine end in the tip of the shaft of the true feather, four end in 
barbs of the shaft which join the rhaehis a considerable distance 
from the tip, and four, which represent the protoptile after,shaft, 
are connected with the aftershaft of the true feather (PL X. 
fig. 37). 

' ' Evidently the history of the. aftershaft in Grouse, Fowls, and 
Guillemots affords no support to the view that the aftershaft is a 
, secondarily acquired appendage, and may be said to fully estab¬ 
lish the view that a complete true feather like a plumula consists 
of a calamus and two shafts. 

# Pyeraft, * A History of Birds,’ p. 9* 
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III. O.RT0.1N AND HlSTQttV OF FeATHEKS. 

It seems to be generally assumed by naturalists and others 
interested in birds that feathers are modified - scales, and were 
originally acquired to enable birds to fly. When evidence of the 
scale origin of feathers is asked for, the reply usually is, u I.f 
you accept the view that birds were evolved from. Bepfcile-Iike 
ancestors you may safely also accept the view that feathers are 
specialized scales.” Having adopted the view that feathers are 
modified scales, investigators interested in the coat of birds 
proceeded to inquire if each feather corresponds to an entire 
scale or to part of a scale. Wiedersheim favoured the view that 
each feather represents a complete scale, but Bornstein (13) and 
others came to the conclusion -that a feather papilla only repre¬ 
sents a fragment of a scale. 

How scales were transformed into feather's has been indicated 
by various writers. Baron Frances Nopesa, in. a paper “ On the 
Origin of Flight/'’ states that we may quite well suppose “ birds 
originated from bipedal long-tailed cursorial reptiles which 
during running pared ; along in the air by flapping their free 
anterior 'extremities,*’ and added that the double running and 
flapping action would subsequently easily lead to an enlargement 
of the posterior marginal' 'scales of the antebrachium, irud even¬ 
tually to their development into actual feathers (10). Lull, 
another believer in the transmission of acquired somatic charac¬ 
ters, points out that the anterior extremities of birds when in the 
making would be more• effective if their 'breadth.was increased, 
and that an increase of the size of the scales along the arm margin 
would be a ready means to this end. Lull then proceeds to say 
the ** scales would extend, lighten, and ultimately evolve into 
feathers which would not only subserve the function of flight, 
but acting as clothing retain and aid in the increase of tempera¬ 
ture-” (11). Similar views are held by W. K. Gregory, who tells 
us the Pro-Aves jumped lightly from branch to branch and 
finally from tree to tree partly sustained by the Jong scale-like 
feathers of the pectoral and pelvic wings. 

The view that feathers are modified scales has long been held 
• by Py cruft. In a work published in 1910' Pycraft points out 
that, to start with, the body clothing of birds probably consisted 
of relatively large scales, those covering the hinder border of 
the incipient wing growing longerWould still retain their.original 
overlapping- arrangement and along ;its ■ ■hinder border would in- 
' their • arrangement, appearancepand;: function simulate the quills 
of modern birds ; as their length increased they ; became" also 
fimbriated and more and more efficient in the work of carrying 
the body through space.” 

It is now evident that the wing-quills of birds are preceded by 
nestling feathers, and may be regarded as modified protoptiles: 
hence the question at issue is, Are the protoptiles modified scales? 
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It is inconceivable that the srna.ll protoptiie forermu; ers of the 
wing-quills of Ducks were evolved tVom enlarged scales, which as 
they increased in length became fimbriated. The more the 
history of feathers is studied tire more untenable becomes the 
belief in their origin from scales. When special attention is 
directed to the phases through winch feathers pass during their 
development, it. becomes evident that in an attempt to trace their 
origin we are not concerned with the wing-quills or other contour 
feathers, but with the feather papilhe, and still more with the 
filaments, in •which the nestling feathers are developed. It is 
conceivable that by the appearance of new and dominant factors 
in the germ-plasm, scale pupil lag instead of developing into scales, 
developed into feather filaments, but it is difficult, to imagine 
how scales by growing longer and splitting were transformed into 
double-shafted nestling feathers. There is little chance of the 
geological record ever throwing any light on the origin of either 
feather papilhe or feather filaments, hence we must make the 
most of the embryological record. Thus far the embryologicai 
record has afforded no support to the view that scales in whole or 
in part were concerned in the making of feathers. 

When birds first acquired feather, filaments it is impossible to 
say, but we may assume that when the remote ancestors of birds 
and mammals became warm-blooded 'any■.■outgrowths from the 
skin which prevented a loss of heat would from the first count in 
the struggle for existence. 

A hint as to the nature of the coat in the progenitors of 
mammals we have from Armadillos, and an.indication of the kind 
of coat worn by the Pro-Aves is obtained by studying the deve¬ 
lopment of nestling feathers, more especially of the protoptiles of 
feather-footed birds, The Six-banded Armadillo has an extensive 
scaly covering, but only a sparse coat of- hair; birds, with few 
exceptions, have during development a more or less complete 
coat of filaments*, and probably in Owls the foot-feathers still 
bear the same relation to.-scales- as;in'the-.primeval birds. In the 
developing Armadillo a stage is eventually readied when hairs 
are seen projecting from under the developing scales or from the 
skin between the scales. The number of -hairs developed in con- 
nectiom with scales varies,. -.There are often groups of three hairs 
projecting from under the tail scales of mammals; in the Bix~. 
handed Armadillo there are often three or four hairs to a scale, 
hut sometimes only one; in the small Argentine Armadillo Ohkmiy - 
dophorm , as text-fig. 12 shows, fifteen hairs'may be -developed in 
connection with one foot-scale. 

In Armadillos and other mammals having scales as well as 
hairs there is no evidence that the lmirs are ever developed from 
scales. 


* All the birds I have examined, with the exception of the House Sparrow, had a 
more or less complete coat of protoptiles—in the Kook a nestling coat is said to he 
absent, but even in Books there are a few well-developed nestling feathers. 




NESTWNG FEATHERS OF Tllli MALLARD. 


635 

That in ancient birds feathers' were intimately associated with- 
scales is suggested by the feather pnpilhe having approximately 
the same arrangement as the ■ scales of reptiles, by feathers 
emerging from under scales above the tarsal joints of the Wood¬ 
cock, and by chicks and ducklings having vestiges of scales in 
connection with the feather filaments of the legs. In the case of 
Grouse and other birds with only one feather emerging* from 
under a foot-scale, we are tempted to assume that each foot- 
feather is developed from part of the scale it is associated with. 
But when we find three feathers projecting from under the foot- 
scales of the Barn Owl (Strix flammed) and seven or more 
feather filaments occupying an area equivalent to a foot-scale, we 


Text-figure 12. 



Scale from the foot of the small Argentine Armadillo ( Chlami/dophoms) from under 
which proceed a number of hairs developed from the skin underlying the scale. 
The three filaments proceeding' from under the foot-scales of Barn Owl embryos 
like the hairs associated with the scales of mammals are developed; 'front'. the 
. skin under the scales and not by a splitting of the scales or'from' fragments of 
'■ , the .scales, 

are less inclined to admit that each of the foot feathers of Grouse 
corresponds to part of a scale. When the development of the 
foot feathers of the Barn Owl is studied, one large and two small 
filaments are found projecting from many of the scales; the large 
filament contains a protoptile, and each small filament contains a 
prefilopluma. Similar groups of filaments which occur above the 
tarsal joint are overlapped by scale vestiges, but' in the - three- 
feather groups on the head scales are conspicuous by their 
absence. . The well-developed scales in connection with the foot- 
feathers and the vestiges of scales in connection with feathers 
above the tarsal joints support the view that birds,, to start with, 
had a complete scaly covering and a sparse coat; of feather filaments. 
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As in feather-footed birds the feather papilhe are from the first as 
distinct from the scale papilla* as the liair rudiments are distinct 
from scales, there seems no escape from the conclusion that the 
foot feathers are not modified scales. Further, when it is realised 
•that the foot, feathers often belong to a simple primitive type, 
have the aftershaft as long as the shaft, and that in many lards 
there are seven or more feathers occupying* the position of an 
ancestral scale, we are justified in assuming that feathers, like 
hairs, were originally intimately related to, but not derived from, 
scales. 

As a matter of fact, believers in the scale origin of feathers 
admit that the foot feathers of recent birds are not derived from 
the scales from under which they project. Just as it has been 
assumed that the aftershaft in Emu feathers is a secondarily- 
acquired- structure, it is assumed the scales on the feet of birds 
are secondary structures. That the scales overlapping the feathers 
of modern birds were secondarily acquired and that the foot- 
feathers were formed from the original foot-scales, are gratuitous 
assumptions wholly unsupported by facts. 

How or when feather filaments made their appearance, it Is 
impossible to say, but we may safely assume that many centuries 
elapsed before there was evolved in each filament a more or less 
complex feather; needless to say that unless a, filament in which 
a'feather was evolving was of more (use than a simple filament, 
natural selection took no part in providing birds with, their 
original coat of what are now. familiarly. known as nestling 
feathers. On the other hand, when one bears in mind that blood¬ 
vessels extend right to the tip of a feather filament, and not merely 
a short distance into its root as in a. hair, it is probable that early 
specialization of the filaments was well-nigh inevitable. Given a 
constant How of blood through the axis (pulp) of the filament, an 
inner epidermic layer capable of rapidly adding new cells to the 
midd 1 e 1 ayer, an outer epidermie layer forming a protectin g 
sheath and, in addition, an ever increasing demand for a coat 
capable of arresting the flow of heat from the skin, changes were 
almost bound to take •. place in the bristiedike outgrowths pro¬ 
jecting from under or between tire scales of the remote ancestors 
of birds., 

. Judging by what takes place to-day during the dev elopment of 
the simple protoptlles of pigeons, the first step in the making of a 
feather probably consisted in the splitting of the middle epidermic 
-layer to.form'lmir-like barbs. The result of tins splitting of the 
hollow cone formed from the middle epidermic layer of a pigeon 
filament is..represented tin' text-fig. 13. The appearance of a 
completed pigeon protoptile after escaping from its protecting 
sheath is represented in PL X. fig. 38. 

The protoptiles of Penguins represent a second stage in the 
evolution of true feathers (text-fig. 3). Like the pigeon protoptiles 
all the barbs are alike (form a tassel or umbel), but by sprouting 
they have acquired harbules. 
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A series of links connect the relatively simple mnbelliform 
protoptiles of Penguins 'with the highly-specialized protoptil.es of 
Ducks and Emus, . There are good reasons for believing that the 
warm-blooded progenitors of birds and mammals were evolved 
out of reptile-like ancestors during a period when desert con¬ 
ditions prevailed. How long this period lasted, and to what extent 
feathers had been specialized when it came to an end it is impos¬ 
sible to say, but judging by what happens during the development 
of the wing-quills of the Mallard, it may be assumed the period of 
aridity came to an end, and a glacial period had fairly set in long 
before wing-quills and other true feathers were evolved. In 
other words, before protoptiles had been modified to form rneta- 
ptiies and teleopt'iles, progress in the evolution of true feathers was 


Text-figure 13. 



Section through the filament of a Pigeon in which the middle epidermic layer has 
been split longitudinally to form barbs. 1 he thin sheath which disintegrates 

immediately after hatching. £>., one of the eight barbs formed by the splitting 
of the hollow cone formed hv the middle epidermic layer, ja., the pulp con¬ 
taining blood vessels, i. <?., the dermis or true skin which extends, (luring 
development to the tip of the protoptiles. After Davies. 

arrested owing to the necessity of providing birds with a fur- 
like coat as capable of arresting tlie flow of heat from the skin as 
the dense coat now worn by ' Polar Bears and other Arctic 
mammals. 

The discovery by Dr. Eagle Clarke and Mr. Py craft of a 
mesoptile coat in penguins has /profoundly modified our views 
about the plumage of birds. We do not yet know if the remote 
ancestors of all our modern birds acquired a mesoptile coat — 
probably in the case of the ancestors of the Eutitar this was 
unnecessary—but the more the nestling feathers are studied the 
evidence of the existence of two coats of prepennfe in the ancestors 
of modern birds is increased. The fur-like mesoptile coat is 
probably as well developed to-day in penguins as it was in their 
remote ancestors of the Jurassic Age ; relatively large mesoptiles 
still occur in ducks and geese, and I have found recently distinct 
vestiges of a mesoptile coat in pigeons How long birds, or most 



PROF. ,T. COSSAR EWART ON THE 


638 

of them, in order to survive required a fur-like coat throughout 
life we have no means of knowing ; but this much is certain, that 
in most recent species of birds the mesoptile coat is in the act of 
being suppressed, or has already disappeared—even in the King 
Penguin chicks it is probably never worn in the Antarctic for 
more than 9 or 10 months, From what we know about the 
mesoptile coat it seems to have been originally produced partly 
by lengthening the protoptiles and partly by the development of 


Text-figure 14. 



A tkwehjphig 'mssopfcito of an AiMlie Penguin. In penguins tim nuwpptiles consist, 
as a rule, of nmiioroiis barbs which iu .sonic areas may reach a length of over 
three inches. . A true protoptile calamus.'containing ^cones n though present 
in duefe'.-is: seldom met with iu other birds. . As the protoptile is pushed from 
.: the. shin, the inner ends ■of. the protoptile barbs, destitute of barlmles, separate 
from each other and are stihsequeutly seen to be continuous with mesoptile 
..ybarbs.one of the numerous barbs of the developing meaoptiio. '■'pb J , f one 
: ' of the nine protoptile barbs, each of which is connected with a mesoptile barb'. 

A., one of the nine slender cords which together for a time played the part of a 
; " protoptile calamus, 

new barbs. This is suggested by text-fig. 14, which .represents a 
developing .mesoptile feather from the breast of an .A,delie 
Penguin. The nine barbs forming the protoptile are directly 
continuous with nine mesoptile barbs ; the rest of the mesoptile 
consists of barbs having no connection with the protoptile. As 
pycraft points out, the second coat of the Adelie Penguin is “a 
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long, dense woolly covering, so dense that it is difficult to expose 
the skin.” In course of time the pvotoptile cent is sited end the 
inesoptile coat is pushed from the skin by the true feathers. 

The long fur-like inesoptile cent of the King Penguin suggests 
that during* the Ice .Age, which succeeded the period of desic¬ 
cation, the evolution of true feathers was arrested, and that the 
mesoptiles cannot be regarded as representing a stage in the 
evolution of true feathers. Though to the naked eye the meso- 
ptile barbules seem to be identical with the harbules forming the 
protoptiles, they are seen to differ when examined under the 
microscope—instead of being nearly straight they are spirally 
twisted at their origin. In the case of King Penguin chicks the 
mesoptiles differ from the protoptiles more than in the A delie 
chicks, and, as already pointed out, the mesoptiles of the Ringed 
Penguin decidedly differ from both the protoptiles and the 
metaptiles. In all the three Penguins mentioned the first true 
feathers differ from the pvepennse which precede them. Hence, 
though the prepen rue and all the true feathers which succeed 
them must be regarded as links in a chain, it should be borne in 
mind that the first link differs both in function and structure 
from the second, and the second from the third. Further, it 
should be borne in mind that there are good reasons for believing 
that, but for the advent of an Ice Age, the protoptiles at a 
comparatively early’'period 'would have been succeeded by true 
feathers, and that probably long before Areineopteryx made its 
appearance on the scene some millions of years ago, steps would 
have been taken in most birds to suppress the fur-like coat of 
mesoptiles, now apparently only well developed in Penguins. 

In conclusion, it may he stated that a study of the develop¬ 
ment of birds suggests: (1) that their coat, to start with, consisted 
of various kinds of simple filaments; (2) that in course of time 
the hollow epidermic cone in each filament, in some incompre¬ 
hensible way, was converted into a pvbt.ppt.ile or preplu.mula: 
(3) that the protoptiles in some cases soon acquired the chief 
characteristics of true feathers ; (4) that for a time progress .was 
arrested, in order to provide birds (or most of them) with a fur¬ 
like (inesoptile) coat, by way of giving them a chance of surviving 
during the cold phases of an Ice Age: (f>) that as the climate 
improved the inesoptile coat was in many cases superseded by a 
coat of true feathers; ■ and (6) that by the specialization of feather's 
along the posterior margin of .the- hands and- forearms and the sides 
of the tail, birds of the Archaeopteryx.type.were eventually evolved 
capable of flight, or at least of gliding easily from tree to tree. 

Text-figures 1, 2, 8, 9, 12 are from dra wings by Miss Augusta 
Lament, B.Se., text-figures 3-7 and 10, 11, 13, 14 are from 
drawings by the author* all the other figures are from photographs, 
by Mr. John Chisholm. : 

Towards defraying the cost of the - drawings and photographs 
a grant was obtained from the Moray Fund of the University of 
, P.H 0 C. Zool. Boc,—1921■ 3STo. XLIJL ' 43 
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Edinburgh and. a grant lias been voted from the Carnegie Trust 
for the ’Universities of Scotland, towards the cost of publishing 
this paper. 

In addition to material in the form of ducklings, goslings &c., 
bred at Craigybiehl, Penicuik, it ought to be mentioned that 
valuable contributions for the study of nestling feathers were 
provided by the Director of the Zoological Society of Scotland, 
and that but for the Institution of the Scottish Zoological Park 
X would not have been led to undertake research work on the 
Structure and History of Feathers. Further, it ought to he 
mentioned that during the investigation I received valuable 
material from the Zoological Society of London, the Royal 
Scottish Museum, and the Philosophical and literary Institute 
of Leeds, and that I am especially indebted for specimens that 
proved most useful to Colonel Asldey, M.P., Miss Clerk of 
Penicuik, William J. Gordon. Esq., of Wbullions©, Yell, 
Shetland, Professor Meakins, the University of Edinburgh, 
and Professor Philip J. White, the University of North Wales. 
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EXPLANATION OF THE PLATES. 

Pr.ATH I. 

Fig. 1. Protoptiie and metaptile from vicinity of preen gland of a 38 days* 
Mallard, The mesoptile has been suppressed. The long barbs proceeding 
from the inner aspect of the protoptiie calamus towards the calamus of 
the metaptUe are vestiges of a metaptile aftershaft. X 2. 

2. Protoptiie, mesoptile, and tip of a wing-quill of a, f> weeks’ Indian It minor 

d lidding. 

3. Protoptiie, mesoptile, and tip of a wing-covert of a (5 weeks’ Emden 

gosling. 

4. Tip of tail-quill of a young Ringed Penguin (n. s,), 

Plate II. 

Fig. 5. Tail-quill and protoptiie of a 5 weeks’ Mallard duckling (n. s.). 

6. A 10 days’ Mallard embryo. The tail-quill papilla* are well developed, but 

there is little indication of the wing-quill papillae. 

7. W ing of a 25 days’ Mallard duckling showing the wing-quill protoptiles (n. a.). 

8. Wing-quill protoptiie from a live weeks’ Mallard duckling attached to tip 

of developing mesoptile, 
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PLATE II r. 

Fig. IK Filaments from a 13 bays’ Milliard embryo; the long filaments contain 
devoloimig protoj>tiles, the small ones proplumuhe or j»refilopiumfc*. 
X2. 

10. Wing-quill protoptile artificially removed from a filament of a 26 clays’ 

Mallard embryo. 

11. Aftershaft of the protoptile of a duck ling. 

12. Wing of .a 38 days’ Mallard duckling showing mesoptiles between the pro- 

fcoptiles and the developing primary and secondary wing-quills. Lying 
between developing* wing-quills (each still invested by a sheath) are wing- 
coverts in which the mesoptilo is vestigial. 


Plate TV. 

Fig. 13. Protoptlle, mesoptilo, and tip of wing-quill of a. Chinese gosling. Though 
the mesoptilo seems to he tunbelliform and to end in a calamus, it really 
consists of a shaft and an aftershaft from which slender threads proceed 
to the tip of the true feather. 

14. In this figure the proximal portion of the mesoptilo is represented. It con¬ 

sists of a narrow, perforated band representing the rhachis of the meso- 
ptile shaft, of a broad perforated hand representing the rhachis of the 
aftershaft, and of numerous slender threads which connect these bauds 
with the shaft and the vestigial 'afters haft of the true feather. 

15. Nestling tail of a 7 days’ Mallard duckling. The protoptiles at each side 

of the middle line have beeh pushed from the skin by the developing 
true tail-quills. 

16. The "nestling tail " at the middle of the fifth week. It now consists of 

growing, true tail-quills as well as of protoptiles, usually with the excep¬ 
tion of the ninth from the middle fine at each side the protoptiles are 
directly continuous with the tail-quills—in other words, in the tail of the 
Mallard duckling nearly all the mosoptiles have been completely 
suppressed. 

Plate V. 

Fig. 17. Nestling feathers from the hack of a 33 days* Mallard duckling. The large 
protoptlle has a distinct calamus containing u cones.” To the left of 
the calamus are; (1) a filoplume with a minute profile plume on its tip; 
and (2) two plumuhu each carrying a preplumula, to the right a plumula 
with a preplumula on its tip. X 5. 

18. A plumula from a young Aylesbury duck showing a large shaft consisting 

of long, slender barbs springing from a relatively short rhachis and a 
well-developed aftershaft with a short rhachis, 

19. The calamus of a naturally shed plumula with part of the sheath of the 

growing plumula attached. 

20. A developing filoplume with a prefiloplmne at its tip from a 7 weeks’ 

Aylesbury duckling. X 2*5. ' 


Plate VI. ■ 

Fig, 21. Developing plumula from a 5 weeks’ duckling. Tho aftershaffe is developing 
from apex to base in exactly the same way as the shaft. X 4 

22. A protoptile from a young Emu showing an aftorslmffc with 'a short 

, rhachis.' 

23. Emu feathers of the first (protoptile) and second generation. The protoptile 

shaft is directly continuous with the shaft of the second leather, and the 
.protoptile aftershaft continuous with the aftershaft of the second 
feather. ■' r : ■ 

■ Plate VIL . 

Figs. 24 & 25. In 24 we have an early stage in the development of an Emu feather of 
the second generation. In 25 the development of the second generation 
feather has been nearly completed. In both cases the afterslmft is deve¬ 
loped in the same way'as the shaft,-—the tin of the aftershaft of the 
second feather is continuous with the protoptile aftershaft and the tip of 
the shaft is continuous with the protoptile shaft. 
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Fig-. 26. .Emil feathers of the first, second, ami third general iuus. 'Ha; tip of the 
aftershaft of the feather of the third generation is continuous with the 
rhuchis of the aftershaft of the feather of the second generation. 

27. In this specimen the tip of the aftershaft of the second generation feather 
hud lost its connection with the protoptile, and the l ip of the aftershaft 
of the third generation feather had lost its connection with the “ calamus ” 
of the feather of the second generation. 

Plate VIII. 

Fig. 28. Emu protoptile and a developing feather of the second generation, the 
aftershaft of which is represented by two barbs. X 5. 

29. Developing feather from rump of 18 days' Mallard duckling. This feather 

consists of two portions, one, the larger, representing a shaft, and one 
representing an aftershaft, connected like the Emu feather given in 
tig. 28, to the protoptile by two barbs. 

30. Breast feathers from an adult moulting King Penguin. The growing 

feather consists of a shaft and an aftershaft connected by their tips with 
the calamus .of the feather about to he shed. 

31. Iii this figure the shaft of the new feather has been removed to show, the 

connection between the developing aftershaft anil the old. feather. 


Plate IX. 

Fig. 32. Grouse feather with an aftershaft as long and as complex as the shaft. 

33. A protoptile and a developing true feather from a young Ptarmigan. The 
part of the developing feather with a distinct rhachis represents the 
shaft, the part in which a rhachis has not yet appeared represents an 
■ ■ . aftershaft. 

31. Calamus and aftershaft of the wing-quill of a Grouse*. 

35. Feather of a fowl of the Silky breed with, an aftershaft as long as the shaft. 

Plate X. 

Figs. 36 & 37. Feather from a nestling Black Guillemot. 36, represents the shaft, 
and thirteen barbs of the protoptile. 37, the 'four remaining protoptile 
barbs connected with the rhachis of the aftershaft which was detached 
along with the calamus. 

38. Protoptile of a Wood Pigeon connected to the tip of a true feather by a 
vestige, of a mesoptile. The pulp projects from the tip of the tcleoptilo. 
Note that the barbs resemble hairs, have no bnrlmlcs. 
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EXHIBITIONS AMD NOTICES. 

May 10 tli, 1921, 

Dr. A. Smith Woodward, LLJX, F.R.S., 'Vice-President, 
in the Chair. 

Sir S. F. IIaemer, K. B.E., F.R.S., exhibited a. mounted spe¬ 
cimen of a, young female Mhinoceros sondaicus, the one-liorned 
u Javan Rhinoceros,” presented by T. II. Ilubback, who shot it in 
Lower Tenasserim, to the British Museum (Natural History). 
Attention was called to the absence of a horn in the female, a 
character which Mr. Hubback believes to be normal. A young 
male of this species, from Java, was formerly exhibited in the 
Society’s Gardens, and was described by Dr. P. L. Sclater, F.'E.S. 
(P. Z. S. 1874, p. 182; Trans. X. S. ix. p. 649). Although osteo¬ 
logies,! material is to be found in various Museums, there appear 
to be extremely few mounted specimens in existence. The Javan. 
Rhinoceros, which formerly ranged from Assam to Lower Bengal, 
the Malay Peninsula, and Java, has become increasingly rare 
during recent years, and it is in urgent need of protection. Its 
occurrence in Sumatra and Borneo has been questioned, but 
reference was made to the statements of W. Volz: ( 6 Nord- 
Sumatra,’ voh ii. p. 372, Berlin, 1912), as proving its occurrence, 
in limited numbers, in North Sumatra. 


Mr. Thos. Geriurd, F.Z.S., exhibited, and made remarks 
upon, a series of photographs of the skeleton of an old male Kivu 
Gorilla, ( Gorilla gorilla beringeri Matschie), the property of Lord 
Rothschild, and also a series of photographs showing the milk- 
dentition in the skull of a young African Elephant. 


On behalf of. Lord Rothschild, Mr. GiserAiu} .exhibited a speci¬ 
men of a male 'Kivu Gorilla' (Gwilla gorilla beringeri Matschie) 
mounted by Messrs, Rowland ’Ward,‘and .stated that it! differed 
from the other races of Gorilla externally by its long, thick 
pelage, intense black colouring, and the large fleshy protuber¬ 
ance on the top of the head, which often measured flinches by 
6 inches (A e* width and height). The skull was much wider at 
the occiput even than in G-* gorilla matschiei Rothschild, The 
specimen was a very aged male, long past the age of repro¬ 
duction, and was found .solitary, several miles from the two, herds 
inhabiting the region, The specimen was of great-.pathological 
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interest, as it was the first instance known of pyorrhea alveola ris 
in a Gorilla. Habitat Mikeuo Yolca.no, Kivu District. 


Mr. D. Hetii-Smith, F.Z.8., exhibited a series of skins and 
photographs of some polyandrous Birds, and described their 
mating habits. 


Dr. Ohas. F. • Sonntag, F.Z.S., exhibited and made remarks 
upon, some abnormalities in the Carnivora. 


Mr. L. T. Hogben, F.Z.S., a,ml Mr..E. A. Biavul exhibited, 
and made remarks upon, the effect of Pineal Gland administra¬ 
tion on the pigment-cells of Frog Tadpoles. 


May 24th, 1921. 

Pi of. E. IF. Mac B hide, I).Sc., F.E.8., Vicc-PresMent, 
in the Chair, 

The Secretary read the following Report, on. the Additions 
to the Society’s Menagerie during the month of April:— 

The 'registered additions to the Society’s Menagerie during 
the month of April were 198 in number. Of these 81 were 
acquired by presentation, 27 were deposited, 84 were purchased, 
and 6 were born in the Menagerie. 

The following may be specially mentioned. 

A pair of Lion Cubs (Fells lea ), from Somaliland, presented by 
Sir Geoffrey Archer, K.C.M.G., on April 21st. 

2 Sloth-Bear Cubs (J febirms tirs'mm), from the Central Pro¬ 
vinces of India, presented by Oapt. It, O. Ansdell on April 5th. 

2 King Vultures (Gypagus papa) r from, Tropical America, 
purchased on April 6th. 

2 Spot-billed Toueanets- (Sdemdem mwidirostrk), from Brazil, 
purchased-.on April 28th. 

A collection of Tropical Fish, including several species new to 
the Collection, purchased on April 6th, 


" Miss , L. ■ E., Oheesman, F.E.S.,. exhibited, and made remarks 
upon, a series of lantern-slides illustrating the lmbi»s, in the 
larval stage, of the Hydropsych id se (Snare-building Caddis 
Worms). 
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Major Stanley 8. Flower, 0.101., F.Z.8., exhibited examples 
•of three species of .Egyptian Jerboas —Jaaulus jaadus, Jacukts 
orien tails , and tfcarturas Mmdactylus, the latter being the first 
living specimens over brought to England; and made remarks 
upon the distribution of the three species in North Africa. 


June 7th, 1921. 

Prof, J. P. Hill, F.H.S., Vice-President, 
in the Chair. 

Major Stanley ,8. Flower, O.B.E., F.Z.8., exhibited, and made 
remarks upon, some living specimens' of Testndo leithii and ar 
example of Testndo ibem. 


Dr. P. Chalmers Mitchell, O.B.E., F.R.S., exhibited, and 
made remarks upon, a photograph of the Death-mask of a young 
Gorilla, presented to the Society by Prof. Howard Macgvegor, of 
Columbia. University, New York. 


Dr. Frank M. Chapman gave an account of the distribution of 
Bird-life in the Urubamba Valley of Peru, and of his expedition 
down the Urubamba river from its sources in the Puna zone, at 
an elevation of 14,200 feet, to the Tropical zone at 3500 feet. 
He reviewed the existing climatic conditions in Peru, and com¬ 
mented. on the faunal. clmraeteristics. of the Puna, Temperate, 
Subtropical, and Tropical zones encountered in the descent. A 
comparison of the- Avifauna- of the forests of the humid Temperate 

zone (alt. 10,000.12,500 ft.) with that of the adjoining treeless, 

grass-grown plains and slopes of the Puna, zone, showed that that 
of the first-named area has evidently been derived from the 
tropical, forests at the eastern base of the Andes; that of the 
hitter from the South' Temperate zone plains of Argentina and 
Patagonia. The environmental change experienced in passing 
from the hot, tropical forests, at the foot of the mountains, to 
the cold temperate forests near'their'.summits,..is .much greater 
than that existing between, the plains of Patagonia, and those of 
the Interandine tableland. This is..ohviou-sly reflected in the 
degree of differentiation exhibited by the birds inhabiting these 
elevated forests and plains. Thus 55 per cent, of the genera of 
birds inhabiting the Temperate zone forests are endemic, while 
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only 7 per cent, of the genera found on the plains of the Pima 
are endemic. These facts are believed to indicate that, the extent, 
of environmental change, expressed chiefly in climatic conditions, 
is a more important evolutionary factor than those exerted by 
time of isolation or extent of distance from the presumed ancestral 
forms. 


Prof. J. P. Hill, F.R.S., V.P.Z.S., exhibited, and made remarks 
upon, a series of lantern-slides of some Marsupial embryos, 
dealing especially with, the Koala ( 'Pkascolarctos) and the "Wornbat" 
( Phaseolomys ). 
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PAPERS. 

o5. On some new Genera and species oE "Anomodont Reptiles 
from t lio Karroo Beds of South Africa. By 11. Broom, 
JAILS., (J.M.Z.vS. 

['Received April 0, '.1921: Rend .May 2d, 1921.] 

(Text-figures 28-45.) 
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The genus Dicynodon was established by Owen, i n 1845 for the 
remarkable South African fossil reptiles discovered by Bain and, 
referred to by him as Bidentals. As the result of the labours of 
Owen, supplemented• by'that, of later workers, nearly every detail 
in the structure of the skeleton of Dicynodon is now as fully'known 
as that of the Dog. It was a primitive reptile with a skeleton 'built, 
essentially on the same plan as that of the mammal, but with 
certain remarkable specializations of the skull, especially in the 
complete" loss of incisor teeth, the presence of a large permanently 
growing canine in the male, and in the fact of the front of the 
upper and lower jaws having formed a horny beak as in the. 
tortoise or bird. 

While there remains little to add to our knowledge of the 
skeleton, there is still much to be .done ere we. have anything 
like a satisfactory knowledge of the large number of species 
which must be referred to the genus. 

Dicynodon first occurs in South .-Africa at the .base of the 
Pcmnasicams zone, which may bo regarded as Middle Permian 
in age, and it extends through all the zones to the top of the 
Permian, and forms.which are very.closely- allied, if not indeed 
referable to Dicynodon, are met with to the top of the Trias. A 
■form closely allied to .Dicynodon ucciirs. in] the Dwina' of 'Russia,' 
and Placenm of the. Trias of, Forth America is, if not Dicynodon 
also,' at. least., very closely -allied. 

Ouclenodon , originally, ■described as a;-distinct genus differing 
from Dicynodon in the absence of the tusk, we now know to be 
the female. So long as all the known species of Oudenodon 
differed from the known species of Dicynodon in other characters 
besides the absence of the tusk, it was felt wiser to keep Oudenodon 
Prog. Zool. Soc.-~-1921, No. XLIY. * 44 
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as a distinct genus. In 190V), in summing up the position^ at 
that time, I staled that the evidence seemed “ to he get! iug 
stronger in fa vonr of On den od on be in g but the female .1) icy/ wdonE 
By 1911 the discovery of tusked and tuskless specimens of 
Dicynodon holurhhw.s in one locality removed all doubt, and 
since then we have discovered tusked ami tusk less specimens ol 
quite a number of species. We do not yet know whether the 
females of all species are tuskless, and there is considerable reason 
to believe they are not. And it is a,iso possible that even the 
males of some species at present referred to 'Dicynodon may be 
tuskless. The genus Lystrosanrm is certainly tusked in both 
sexes, and as all known specimens of (}istoccphdus are without 
tusks, presumably both sexes are tuskless. All the known 
specimens—about a. dozen—of Kmmmncyeria are tusked. .Also 
every known specimen of Dicynodon tiyriceps or allied species is 
tusked, while the few known specimens referred to Eocycdops are 
tuskless. Species where both sexes are tusked or both tusk less 
will have to be placed in distinct genera, or at least subgenera. 

When Owen worked at Dicynodon and Oudenodon lie made 
nearly every skull the type of a distinct species, and there were 
doubtless many who considered that be was over liberal in the 
making of new species. Lydekker in 1890 reduced Owen's 
20 species to 11 good and 3 doubtful species, but there is now 
little doubt, with our much greater knowledge of the genus, that 
practically all 0weirs types are good. In my opinion, out of the 
20 specific names only two can be regarded as synonymous—- 
D. pardiceps and D. recUdem , both of which. I refer to ./>, 
leaniceps Gw. 

It is hardly surprising that a genus which survived for 
probably over 2,000.000 years should have over 50 species 
already known, and probably very many more to be discovered, 
when we consider how many species of such reptiles as Testudo 
or Lygosoma are at present alive. Until a few years ago nearly 
every good specimen discovered seemed to belong to a new 
species. .Now the corner' seems to be turned, and the majority 
of Dicynodon skulls now picked up can be referred to species 
already known. 

In the present paper I wish to describe a number of new forms 
X have discovered in the past three years. 

. . 'Dicynobon. sollAiSI, .sp* u." (Text-figs. 28, 29.) 

This new species I have much. pleasure in naming after 
Prof. W. J. Bellas, who with his daughter has added so. consider¬ 
ably to our fuller knowledge , of the structure of the Dicynodon 
skull*. It is founded on a series of over 20 good skulls and 

* In connection with the work on Dicynodon by Prof, ami Miss Sollas, I should 
like to point out that the skull examined By them in 1913 cannot possibly be 
Dicynodon J$onicep» Owein As tire specitnen is now, of course, completely gone, 
.and as, the postorhitals have manifestly been partly weathered away-before the 
specimen was ground down, it will never be possible to. determine the "species with 
absolute certainty. In iny opinion, the specimen was Dicynodon feiiceps Owen. ' 
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many imperfect ones discovered near jliesjespoort on a horizon 
which .1 believe to bo at the very cop ot the JUtulolk-iorfou- zone, 
and it appears to extend a short way into the Cisieee^halus 
zone. Though many skulls, both males and females, are known, 
I take jus the typo ono of the best preserved, which I believe to 
tu?. an adult male, ft is about ft inches in length, and a-little loss 
than 4 indies in width. 

The beak is about the same length as the orbit and modem!’.el y 
sharp in front. The nostrils are fairly large, and behind them 
the maxillaries meet the nasals, and the septomaxillari.es do not 
appear on the side of the face. 

Immediately behind the plane of the nostrils is a thickening of 
the bones which forms a, round button-like low boss in the middle 
line. Above and behind the canine is a, thickened elongated 
ridge. 

Text-figure 28. Text-figure 29. 




Text-tig. 38.—Skull of Dky'mdo-ii mllastl Broom, Reduced. . 
lVxt-%. 20.—Prc‘priotal region, in -Dirt/nodm mlladi Broom. Nab size. 

The interorbital region is flat and narrow. The orbits look 
upwards and outwards. 

The parietal region m- only -very -slightly wider than the inter- 
orbital, and the large postorbitals largely overlap the parietals 
anti almost meet in the middle line. 

The preparietal region is not well displayed in the. type skull, 
but is well seen in a number of' others.,' 

The pineal fora,men- is relatively small, and is situated a few 
millimetres behind the plane of the back of the post orbital arch. 
The preparietal is. small, and is flanked by fairly large -antenor 
processes of the parietals. The postfrontals are nearly obscured 
by the parietals and postorbitals, but form a distinct though 
small part of the orbital margins. 
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The following are the principal ruoaxtironiehts of the type 


skull:.- 

Greatest a.ntero-posterior length . I2S rent. 

Width across squamosa is ... hs 

Intertemporal width .. 22 „ 

Interorbital width ... 21 

Width across max illary bosses . do 

Width between nostrils . id .. 

Width, between, canine roots . a2 ,, 


])k}f notion soli a si hears considerable resemblance O’. /j, felicep, s*. 
J). ict-klojfs. ami IK teshtdiccps. From J). folircps if differs in 
being a much more delicately built skull and with a very much 
feel .tier tusk, the tusk in I). nolla-s t being about half the thickness 
of* that in J). fdieeps . In fh lestwllc&ps the post or hi tubs meet 
each other in the middle line over the parkin is; in h. no!lard 
the postorbitals do not overlap the parichibs .so very greatly. 
I). ielulops comes from a horizon which is probably 500 feet lower 
than that which, yields J). sollasi ; so that there is a strong 
presumption in ■favour of the two being distinct species, though 
they are undoubtedly closely allied. The prcparietal in i). solium 
is smaller than in J). ietidops, and the general contours of the 
bosses differ considerably in the.two species. 

.'•Dj'cynodon andrewst, sp. 'n. (Text-dig. 30.) 

This species is founded on a nearly perfect skull front the same 
horizon and nearly the same spot at Biesjespoort that; yielded the 
type of 2>» sollasi In addition to the type specimen I have two 
others which. I refer to the same species—one from a locality 
between Murraysburg and Biesjespoort, and the other from a 
locality o miles east of Biesjespoort. As this latter specimen was 
found in near association.with a specimen of Cwtewphalm sp,, it 
’gives us the horizon as the base of the CUtecephalm zone. 

The species is a very strikingly new type,.which may.ultimately 
have' to fie placed in. anew subgenns. ' 

In general shape the species resembles- iypicaI Bicynodons; 
The snout is unusually short, the preorbiial region being only 
about one-iifth tin*'length of the skull. Above and behind each 
nostril is a well-marked bony boss, with a fairly broad lint sulcus 
between. Each of the two specimens which has the maxillae 
preserved is tuskless. 

The orbits are large, with supraorbital thickening on the 
frontal bones. The frontal region is slightly con caw behind, and 
in front a low median elevation leaves each' frontal bone slightly 
concave. * 

The parietal region is broad, and unlike the typical species of 
Dicynodon , the parietal,s are not overlapped by the postorbitalx. 
The large size of the pavietabs makes a distinct approach to the 
broad-headed. Bicynodonts' of' the' ty.po of IHcynod-m iigriceps 
Owen, and for which I am proposing a new genus. In fact, 
I), midreivsi may be the ancestor of I). iigriceps. 
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The ]>i*ep; trie tal is well developed, and the relations of the 
hones in this region are very similar to the typical Dicynodon 
arrangement. There is a large postfrontal. 


Text-figure 80. 



Parietal region of Diq/nodon andrewsi Broom. 

The following are the principal measurements of the type:— 

G reatest an tero-posteri or len gth... about 2 00 in m. 

Basal length ... ,, 210 

Greatest width.. 280 „ 

Interorbital width ........ 48 ,, 

Intertemporal width ........ 40 „ 

I have much pleasure in naming the species after Dr, 0. W. 
Andrews, F.B.S,, of the British Museum, . 

Digyxodon osrurnt, sp. n, (Text-fig. 81.) 

This very strikingly' new species., is' from. "Wapatsberg, near 
New Bethesda Road, arid is from beds which are undoubtedly in 
the Lf/slromttr us: zone. In the -same ■ horizon are found not only 
Lysirostmnis, but' the • Thevoeephalian/recently described by me 
as, 'Mo.schm'Mnm MtchlnyL- / When Afoschorkinns was 'described 
the exact locality was ..unknown to me, and when later I dis¬ 
covered it I made a special expedition to the spot to try and 
discover the back portion of the'skull, Though I did not succeed 
in getting the rest of the type; I got another imperfect skull, two 
specimens of Lyslrosauriis^md the type skull which I ana now 
describing. 

The 1 present skull is not'.only of■.■much interest' as a. new type, 
but is of great importance as being one of the very few Dicynodon 
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skulls known from the Lystrosaurns zone, and the only known 
large one. 

The skull lacks the lower jaw, and has lost by weathering the 
front of the snout, the right jugal, arch and part of the left, but 
otherwise is fairly complete. Unfortunately, the matrix is hard, 
and though most of the bony surface has been displayed, it is 
almost impossible to be sure of the sutures. 

The whole skull is broad and Hat. • When perfect it probably 
measured about 164 inches in length, and it must have been 
fairly wide. 

Text-figure 31. 



Skull o t T)ln/nodon osbornl Broom. Greatly reduced. 


The snout Is relatively long,.and- apparently resernbled in some 
respects that of Kaymmieyena^ and'as in that genus, there are ■& 
pair of. very' powerful tusks/ The nasal region has been broad 
and rounded, without any very striking bony bosses. 

The frontal region is wide and moderately flat. Low but well- 
developed bosses are above the anterior half of each supraorbital 
’margin. 

The intertemporal region is relatively narrow, and a marked 
median crest is formed by the flattened parietal overlapped by 
the large postorbitals. 

The preparietal region has not. been satisfactorily revealed. 
The pineal foramen is evidently small, and situated* well back 
between the. , approaching -potto^itals,., Whether a preparietal 
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bone is present or not the evidence does not show. There is 
certainly no preparietal boss such as occurs in the species of 
Eocy clops. 

The orbits look almost directly upwards. 

The postorbital arches are long and well developed, 

The squamosals must have been extremely broad, judging from 
the portions preserved. 

The following are the principal measurements of the type :— 


Greatest antero-posterior length... about 460 mm. 

Greatest width.... „ 420 „ 

Distance between tusks . 80 „ 

Interorbital width . ICO 

Intertemporal width ..... 45 „ 

Basal length.. about 410 ., 


I have much pleasure in naming this new type after Prof. IT. F. 
Osborn. 


Text-figure 32. 



Top of 'parietal region of skull of Di&ifnaimi wafoOM/ Broomr ; 

The degree to which the postorhital« overlap the parietal.s is unknown, but most 
probably it is not greater than is indicated in the figure,. 


Dicwnodox wATSONij sp. ii. (Text-fig. 32.) 

This new species is founded on-avery .fragmentary skull, of 
which little more than the frontal and parietal regions are pre¬ 
served, found on the mountain to the east of .New Bethesda, 
about 800 feet above the horizon Of the village and probably in 
the Uystrosaurm zone. It is a near ally of D. osborni though 
quite a distinct species, and important in giving details of the 
structure of the preparietal region. 
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The frontal region is broad and slightly convex, and the 
parietal region is in the same plane as the general frontal plane. 
Tliere are no supraorbital bosses as in I), oshorni , the whole 
frontal surface being unusually smooth and slightly convex. 

The postorbitals are large and form a considerable part of the 
upper cranial surface. Posteriorly'they clasp the parietnls, and 
with them form the parietal crest. Curiously enough, each post¬ 
orbital has had its posterior process broken off near the plane of 
the pineal foramen, probably as the result of the bite of some 
carnivorous enemy ; but there is little doubt that they extended 
backwards, though not so far as in typical Dicy notion 8, as the 
grooves for their lodgement are preserved. Probably, however, 
they did not quite extend to meet the sqmuuosals. 

The preparietal is moderately large and wide, and forms the 
margin of anterior third of the pineal foramen. 

The postfrontal, though fairly large, is almost entirely hidden 
on the surface by the frentals and the postorbitals. 

I have much pleasure in naming the species after Mr. D. M. S. 
Watson. 

The following are the principal measurements ;— 

Interorbital width .... 58 mm. 

Intertemporal width .. 20 ,, 

Picyxodon curt t?s, sp. n. (Text-fig. 33.) 

The type of this new species is a complete but distorted skull 
found by me at Biesjespoort. The horizon is probably about 


Text-figure 33. 



Preparietal region of Dieynodon curtus Broom. Kat. size. 

100 feet above that in which the type of D. sollasi was obtained, 
but it is quite possible that B. sollasi may have survived to be 
contemporaneous with this other type. In any case, though this 
type is similar in size to B. sollasi, it is very strikingly different 
in nearly every detail. 
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'The skull is shout, broad, and deep, and about 4 inches in 
length. 

The snout is bent down and the eaniniform processes are 
under the orbits. There is no great thickening of the nasals. 
The orbital region is narrow and the parietal region moderately 
wide. 

The pineal foramen is large and rounded. The prepaidetal is 
small and narrow, and the postfrontals very largely developed. 
The parietals are fairly well exposed between the postorbitals, 
but are extremely short. The postorbitals in the temporal region 
are broad and overhang the temporal fossa?. 

The nearest ally to this species, which. I propose to call 
IHcynodon curtus , is Dicynodou dubius Owen, from which it 
differs in the unusual shortness of the parietals and in other 
proportions. 

The following are the principal, measurements:— 

Greatest antero-posterior length... about 110 mm. 
Greatest breadth .................... „ 110 ,, 

Basal length .......... 100 •„ 

Interorbital width ....... 20 „ 

Intertemporal width .. 27 „ 

Between the eaniniform processes about 22 „ 


Text-figure 34. 



Preparietal and its relations in Diepiodon woodmrdi Broom. Nat. size. 


Dicynodon woodward!, sp. ii. (Text -fig. 34.) 

The skull which forms the type of this new species was sent to 
me from near Hew' Betllesda by Mr. O. Kitelling, and I am not 
quite sure of its horizon. Pretty certainly it is from some part 
•. of the ..Cistecephcdus. zone. 

Though the whole of the base of the skull is r 


much 
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of the upper surface is unfortunately lost, including both post- 
orbital. arches with the whole of the postorbital bones, practically 
the whole of the parietal region, and both squamosals. .Still, 
what is preserved shows that it is a strikingly new type, and 1 
have much pleasure in calling it after Dr. Smith Woodward, of 
the Britisix Museum. 

The skull is moderately small, having measured about 6 inches 
in length. The snout is long and narrow, the preorbital portion 
of the skull being nearly as long as the postorbital. The nasal 
region is imperfect, but there were probably no great bony 
thickenings. The maxi life have each a, round tusk, the head of 
which lies under the orbit, and the tusks are relatively farther 
back from the front of the beak than in most species. 

The frentals are long and moderately narrow. Behind them 
lies a most remarkably broad prepaidetal quite unlike that of 
any other known species. By its sides are narrow posterior 
processes of the frontals. The postfrontals lie outside the 
frontal processes. The postorbitals are lost, but from the con¬ 
dition of the posterior parts of the squamosal it is manifest that 
the temporal region must have been comparatively narrow. 

The following are the principal measurements:— 

Greatestantero-posteriorlength... about 160mm* 

Greatest breadth ..—.perhaps about 110 n 

Basal length..... 145 „ 

Interorbital width ......30 ,, 

Distance between tusks ... 29 „ 


Dioyxodox ictixops, sp. n, (Text-fig. 35.) 

This new species is formed on the nearly perfect skeleton of a 
small animal found by me about 30 miles from Biesjespoort on 
the Murraysburg Roach While it is quite possible that the form 
is not quite fully grown, it cannot be the young of any known 
species. 

The head is about 3J inches in length, and the whole animal 
from snout to the tip of the tail about 12| inches. 

. The, snout is smooth and rounded, with out any bo ny thickening 
either on the nasals or in the supraorbital regions, except a very 
slight thickening on' the nasal just where it overhangs the 
nostril The septomaxillary does not appear to show on the 
face. The lacrimal and prefrontals are small. In the maxi]he is 
a small tusk. 


The frontals are large, and a transverse section in the orbita 
region would show a convex upper surface, while a section of tb 
posterior end would have a concave upper .surface. The post 
frontals are small, and only a small part appears on the surface 
The preparietal is rather small, its anterior end being on th 
plane of the postorbital arch. The pineal foramen is situated fa 
back. The parietals are small. Th^ : jjostorbitals are very large 
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and their posterior processes are kept apart farther than in most 
Dicynodon spec ies. 

On some future occasion the skeleton will probably be described 
in detail. For the most part the hones are surrounded by very 
hard calcareous masses, and are very difficult to clear. 


Text-figure 35. 



The. following are the principal skull-measurements:—• 


Greatest aiitero-posterior length .■;.. 82 mm. 

G rea test breadth..... 68 ,, 

Interorbital width .. 18 ,, 

Intertemporal width ............ 19 ,, 

Basal length ...... y ........... about 70 ,, 

Distance between canines .................. 15 „ 


Dioynodox macrorhyxcjhus, sp. in (Text-fig* 36.) 

This new species is founded on two small skulls discovered by 
me at Hew Bethesda, For a time I considered they might be 
very miniature specimens of 'JD-kynodon : platyceps } the common 
New Bethesda species, but further careful examination shows 
that it is necessary to regard them as belonging to a distinct 
species. The best preserved specimen is taken 1 as the type. 

The skull when complete was cohBid0rabl^ less than 3 inches 
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in length, ami if an adult it represents one of the smallest known, 
species of Dicy melon . • It is chiefly remarkable for the great 
length of the orbital and preorbital regions as compared with the 
postorbifcal. 

In the nasal region there is a large median thickening re¬ 
sembling that in Dicynodon. sollasL The frontal • region ' is 
narrow and the orbits large. The postorbital arch is slender 
and the postorbital bones are quite unusual in shape. There is 
no trace to be seen, at least on the upper surface, of any post¬ 
frontal, and the postorbital takes its place, having an anterior 
process which forms a considerable part of the supraorbital 
margin. The posterior process is unusually short, much of the 


Text-figure 36. 



Top of skull of JMej/nodou maerorhynchi* Bvoom. 


temporal wall being formed by the parietal. The pineal foramen 
is of moderate sine, and is situated as shown in the figure given* 
The preparietal is long and narrow. 

The posterior portion and much of the palate are crushed. 

The following are the principal measurementsf 



(Greatest length probably about 70 mm. 

Interorbital width....,■> cb . i*v; ;v; y«:v> 7*5 „ 

Intertemporal width .... 8- : 

From snout to front of pineal foramen... 47 „ 

^oyhynchm^ s's allied to D. sollasi, J). frwi 
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B a ini A tigriceps (Owen), gen. n. 

One of the first species of IMcynodon to he described by Owen 
was IHcynodon tigriceps. This is represented in the British 
Museum by a very fine skull, said, to have come from “ Gonzia 
Elver, Katfi-aria.’ 7 In general appearance it differs very con¬ 
siderably from the typical IMcynodon as represented by IK lacer- 
iiceps. The skull is massive and extremely broad and. flat, and 
the parietal region differs in that the pa riot a Is are well developed 
and not covered by the postorbitals. The genus IMcynodon is so 
large that it would be convenient if we could lop off a few species 
and put them into a snbgemrs, even if the differentiating charac¬ 
ters did not seem of very fundamental importance. But there 
is another character that is of great importance. I know of nine 
skulls which belong either to Dicynodon, tigriceps or closely-allied 
species, and all have tusks. It is therefore very highly probable 
that the female of IMcynodon tigriceps was tusked, and not like 
the female Dicynodon —tuskless. And if this he so, IMcynodon 
tigriceps must be placed in a distinct genus. It is, of course, 
impossible to prove that the female was tusked, and even if 
50 tusked skulls were found there would still he a doubt. As 
it is, I think tins probability sufficiently great to make for it a 
new genus, Hamid , after the father of South African geology, 
Andrus Geddes Bain—one of the most gifted geological geniuses 
' the world lias seen, Even if a tuskless female should turn up, 
'Raima must still stand as a subgentis. 

Baixia peavotj, sp. n. (Text-fig. 37.) 

This new species is founded on a very fine skull discovered by 
me at Biesjespoort. The skull is well preserved and not much 
crushed. One zygomatic arch is lost, also part of the base and the 
lower jaw. Though -very similar in size to Bmnia tigriceps, it 
differs in many important features; and as "it ..is manifestly a now 
species, I have much pleasure in naming it after the late Henry 
(K .Pea.vot, who for some years . was : the'. Zoological Society's 
Librarian and Clerk of Publications, and whose care and kindly 
help all workers so fully appreciated. It is a. delight to be able 
to add a stone to the cairn of a follow-worker and friend who laid 
down his life on the battlefield. 

The skull is of special value in that all the sutures can be made 
out with perfect distinctness. In general shape, it agrees more 
closely with R tigriceps Than with B.taiiceps, but differs in the 
shape of the zygomatic arch and in many other details which 
will be mentioned. The snout and the whole front half of the 
skull is much flatter than' in any other known Anomodont. 

The premaxilla, which is nearly complete, is relatively small 
and unusually flat. 

The nasals are short;; but. y^y.';^ Imve each a. well- 

developed boss whicb. overhangs the nostril. The suture with 
the frentals and prefrontals is nearly transverse. 
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The septomaxilla. is not - satisfactorily preserved, hut is relatively 
small. 

The maxilla is a. very remarkable bone, quite unlike that in 
any other known Dicynodont. The bone of the loft side has lost 
the subnasal portion, but is otherwise nearly complete, and it is 
so remarkably shallow that one would fancy the palatal half laid 
been removed; yet if part of the bone has been removed, it must 
have been done during the animahs lifetime. There is no trace 
of a tusk, yet there are the remains of the socket of a large tusk. 


Text-figure 37, 



A not improbable explanation of the peculiarity is that the 
animal is aged and has lost its tusks, ami that in consequence 
the palatal portions of the bone have become absorbed, as is seen 
in aged human and other 'mammaliahqaw.& : 

The prefrontal is a relatively small trianguar bone which lias 
a small and not very prominent boss : abbve the front of the orbit. 

The lacrimal is small. , . 
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The jugal is large. It forms most of the lower border of the 
orbit, most of the postorbital arch, and a considerable part of 
the zygomatic arch. 

The frontal is unusually large and wide. Its shape will, be best 
understood from the figure given. It has apparently a large 
articulation with the postorbital, but a thin little strip of the 
postfrontal is really wedged in between them. The frontal 
passes back to the plane of the posterior end of the pineal 
foramen. 


The postfrontal scarcely appears on the surface, but though 
nearly hidden by the frontal and postorbital, it is really a bone 
of appreciable size underneath. 

The postorbital is a large and powerful bone. It forms most 
of the strong postorbital arch and the whole of the upper border 
of the temporal fossa, and pretty certainly articulates with the 
squamosal. 

The preparietal is unusually large. It passes far forwards 
between the frontals, and posteriorly nearly surrounds the pineal 
foramen. 

The parietals appear to be ankylosed into a fairly large bone 
lying mainly behind the pineal foramen. It forms a moderately 
large, somewhat concave intertemporal region. Anteriorly it 
sends forward on each'side a slender process between the frontal 
and postorbital, and posteriorly a long process between the 
postorbital and interparietal. 

The interparietal is a little broader than the middle part of 
the parietal. Laterally it articulates with the large 'tabular. 

The occiput'is • fairly well preserved, and was probably much 
like that of Bainia iiyricepst, though some degree of crushing of 
the squamosal s gives it a rather different appearance. The 
occipital condyle is much, shorter in the present species, 

The squamosals are, as.'In all Diey nod on ts, large and powerful. 
The shape of the zygomatic portion can be seen, in the figure to 
differ appreciably from- that in. I?, tiyrimps. 

The following are some of the principal, measurements :— 

Greatest length (oblique) ,......,,..... 

Greatest breadth .... 

Basal length. ............................. 

Width across nasal bosses ............., 

Interorbital width .... 

Intertemporal width across parietals.. 

Intertemporal width across post 
orbital s.......................,...,....... 


500 mm. 
480 „ 
400 „ 
163 „ 
133 „ 
50 „ 

86 „ 


Bainia haughtoni, sp. n. (Text-fig, 38.) 

In Haughton’s paper on the Anomodonts in the South 
African Museum, recently published, he figures and describes a 
skull (S. A. M. No, 3328) which he believes to be a young 
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specimen of Dicy melon laiiceps* I have examined tins skull, 
and while it has all the appearance of a young skull, it cannot, 
in my opinion, be the skull of a young' i). laticeps, as it differs in 
having a very large preparietal and very large postfrontals. 
Nor can it be the young of either Bainia tigriceps or 1 ). peavoti. 
And as it differs from all these three species, but manifestly 
belongs to this group, it is necessary to make it the type of a 
distinct species which 1 have much pleasure in naming after 
Mr. S. II. Ha lighten, who is doing excellent work in the vast 
South African field. 


Text-figure 38. 



•Parietal, preparietal, and frontal regions of Bainia hauffh foni Broom. 

Mr. Haughton, in ' addition. to describing the specimen, has 
given a figure of the preparietal region. While his figure is 
essentially connect, a camera, lucida drawing I have made of this 
region gives, I think, a little more accurately the position of the 
sutures. 

The following are some of the principal measurements :— 

Interorbital width ...........,.. 46 mm. 

Intertemporal width .. 34 „ 

Across the nasals...... _ 52 ,, 

Between the canines ..,......... about 50 „ 
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Eosimops newtoni, gen. et sp. n. (Text-fig. 39.) 

This genus and' species is founded on a skull which I dis¬ 
covered at Victoria West, and which is of special importance as 
throwing some light on the age of the rocks which yielded the 
unique fossil forms ‘Galechirus scholtzi, Heleosuchm scholtzi r 
Amognathus parvidens , and Ileleophilus acutus . When, these 
fossils were discovered by Mr. Sehoitz no other fossil had been 
found within 40 or 50 miles, and there was much doubt as to 
the age of the deposit. When I described the forms I thought 
it very likely that they were some of the land representatives of 
the Lystrosaurus zone. Shortly afterwards Mr. A. L. du Toit, 
of the Geological Survey, reaching Victoria West from the north 


Text-figure 39. 



Skull of Eosimops non*ton? I > room. 

The apparent asymmetry is partly due to crushing*, but largely owing to different 
degrees of the surface of the hones having heou linked off. 

through a very un fossil if erous region, came to the conclusion 
that the beds at Victoria West were probably of the Porpin- ' 
mnrim zone. For many years 1 have taken Mr. du To it’s 
opinion, but working from the South I hare been compelled to 
differ. Biesjespoorfc, which lies about “JO miles south >f Victoria 
West, is very rich in fossils, and is certainly at the base of the 
Cisiecephfilos zone. For miles the strata are almost perfectly 
horizontal, and it is hard to believe that the beds at Victoria 
West can be much lower than those at Biesjespoorfc. TTirfprtu-- 

PRoa Zoom Soc.—1921, No, XLV. 45 « ‘'' /, 
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devoid of fossils till we come to the little rich patch at Victoria 
West. Boon this locality will be for ever drowned, in a large 
dam which is being made above the township. 

A. small Dicynodo.iit skull was some years ago discovered in 
the. deposit, which I referred to Pristerodon . mackm/i Huxley, 
and took this as confirmatory evidence of the deposit being in 
the Pareiasmirus-z one; but we now know that very similar 
forms belonging to the genus I'am calling Eniydopsis occur in the 
Clsteccplialus zone. 

The new Dicynodont skull which I have discovered is nearly 
perfect, but being in a hard matrix cannot be very satisfactorily 
developed. It is about 5 inches long and 4 broad, and is 
chiefly remarkable from having the preorbital region very short 
and. deflected and the parietal region very broad. 

The premuxilla is extremely small and short. The nostrils are 
large and directed forwards. The nasals, like the premaxilla, 
are also imusually small. The sepiomaxilla does not show on 
the facial surface. The maxilla though fairly well developed is 
very short. It has a rather small slightly flattened tusk. 

The prefrontal and lacrimal are both small. The iron talk are 
long and narrow, and form only a-small part of the orbital 
margin. Between them lies an exceptionally large and long 
preparietal. The postfrontals are also very large. The post¬ 
orbitals, on the other hand, have very short posterior processes 
which do not meet the squamosals, The parietals are well 
developed and broad. 

The pineal foramen is unusually small. 

The squamosal does not seem to present any unusual features. 

The occiput has not been cleaned of matrix. 

The species in the folding down of the snout recalls Lystro- 
scmrus, though the narrow interorbital region gives the upper 
surface quite a different appearance In Dicynodon moschops 
Broom we have a very similar folding down of the snout, and at 
first sight one might be led to think that this skull was the male 
of I). moschops. When, however, we look at the structure we 
find very great differences. In D. moschops we find the septo- 
maxillary large and forming part of the face. Here it does not 
appear on the face. Further, in D.moschops, though the parietals 
are also broad the preparietal is small, and there are no post¬ 
frontals showing on the upper surface. The species of Bainia 
also show some affinities with the present type, but they all differ 
in having the frontal region broader than the parietal/ Still we 
may conclude that this Victoria “West type has affinities with 
D. moschops on the one hand and with the species of Bainia on 
the other. As all the known species of Bainia occur in the 
Cistecephalus zone, as does also I), moschops, we may, I think, 
conclude that the Victoria West animal is either from the 
Oistecephalus z one or from the zone immediately below—viz., the 
Endoihiodon zone. In any case it is pretty certain that the 
Victoria West deposit cannot belong to the Pareiasaurus zone. 
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It is certainly very remarkable that, while we know the faunas 
of the Endotkioclon and (Jislecephalas zones fairly well, nowhere 
else have we ever come across any of the forms that occur at 
'Victoria. "West, 

Though the present Dicynodont is fairly new to the typical, 
Dieynodons, I think it well to make it the type of a. new genus, 
which may Wcalled. Eosimops, characterized by. the very short 
deflected snout and the broad and unusual condition of the 
parietal region. The specific name lias been given in honour of 
Mr. E. !. Slew ton, F.H.S., whose work I have always greatly 
ad mired. 

The following are the principal measurements :— 


Greatest antero-posterior length... about 140 mm. 

Greatest breadth'.... 100 „ 

Interorbital width ..,. 30 ,, 

Intertemporal width ____,. 33 ,, 

Palemydops platysoma, gen, et sp. n. (Text-fig. 40.) 


This new genus and species Is founded on a beautiful skull and, 
part of the skeleton of a small Dieynodont found by me at 


Text-figure 40. 



Skull of Palemydopfi plati/sotnalh'oom. 


Biesjespoort. The head is barely 3 inches long, and on© might 
consider the possibility of its being a young Bicynodon. But this 
cannot well be the case, as the,bones., are .-well ossified and the 
tusk apparently fully formed. Further, the structure of the top 
of tlie skull is unlike that in any known species of IHcynodon, 
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In fact, the top of the skull differs so greatly from that of 
typical Dicynodons, that I.feel justified in making the specimen, 
the type of a new genus,' Palemydops . 

The skull is flat ami broad. The snout is very short. There 
are no indications of any thickenings of the nasal bones. The 
maxilla is short and has a well-developed round tusk. The. 
sutures of the snout elements cannot with certainty be made out. 

The frontals are moderately broad, and on the back part of 
each is a long deep, probably glandular pit. The postfrontals are 
large, and form a considerable part of the orbital margin. The 
postorbitals are very large, and form the whole of the inner wall 
of the temporal fossa. 

The preparietal is relatively small and narrow. The pineal 
foramen is small, and lies much behind the plane of the post¬ 
orbital arches. The parietals are large. 

The following are the principal measurements of the skull:— 

Greatest antero-posterior length 

Greatest width... 

Interorbital width ........ —..... 

’ Intertemporal width .............. 


/o mm. 
()/ ,, 
16 „ 
20 „ 


Emydopsis trigoniceps (Broom), gen. n. (Text-fig, 41’A.) 

In 1904 I described a small Anomodont skull as a species of 
Qudenodon and called it (hideriodon trigoniceps. With the much 

Text-figure 41. 




A, Preparietal region of Jthnydopsis trigoniceps Broom, 

B. Preparietal region of JSmydopsis sciuroides Broom. 

greater knowledge which we now have ib became pretty manifest 
that it could not be a species of Oudenodon, or rather of 
Dicpiodon , the parietal region being quite different from the 
Dicyn&dm type.; '.The specimen is:-now in the Albany; Museum 
and Mr. ■ J". Hewitt, the Curator, kindlv sent it to me on loan fm 
further examination. 



it to me on loan for 
into the maxilla 
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and rounded, and with small serrations on the posterior side of 
the upper portions of the crowns. Manifestly the germs is allied 
to Pristerodon and to E-mydops , and also to Dtahirodon , but it 
seems wisest to make a new genus for those forms with three or 
four slender posteriorly serrated teeth. Pristerodon has a larger 
number of molars— 6 , 7, or 8—and they are robust teeth. 
Emydops has a few teeth which are apparently not serrated. 
Dkdurodon has a number of molars which have serrations both 
in front and behind. 

Emydopsis trigoniceps (Broom) may be taken as the type 
species of the new genus. 


Emydopsis longus, sp. n, (Text-fig. 42.) 

This species is founded on a collection of eight good and a 
number of imperfect skulls found by me at Biesjespoort. They 
occur in exactly the same horizon as Dieynodon sollasi. As most 
of the skulls are about 2| inches in length, and no one is more 
than 2| inches, we may safely conclude that they are adult 
skulls. 

Text-figure 42. 



Skulls of Bmydopsis longus Broom, 

A. Type skull 

B. Skull of a topotype illustrating the variability of the preparietal. 

The snout is very appreciably shorter than the antero-posterior 
diameter of the orbit. It is above rounded and moderately 

dm Artfll f.V\/MT<vU tR'A -noool k/VrtfiO OVfl + U ■»/Ur/vrk rv/I The 
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The frentals a,re long and narrow, and nearly shut out fi-oru the 
orbital margins by the prmfrontals and large postfrontal**. They 
pass far backwards by the sides of the preparietab The frontals 
are modei*ately flat* 

The preparietal differs in different specimens considerably, blit 
the appearance of the postfrontafs, postorbitals, and parietals is 
very constant. I give figures of the region in. two specimens to 
illustrate the variation. 

The parietals are large and broad and Hanked by the post- 

orbitals. 

In no specimen is there a tusk, but in both upper and lower 
jaws are a. few slender posteriorly serrated molars. The number 
appears to vary with age. In a beautifully preserved lower jaw 
there are three teeth. The first is large and is on the point of 
being shed, the replacing tooth being seen below it. The second 
tooth is also well developed. The third tooth is very small. 

A few years ago Maughton and I described a, small skull from 
Dunedin, which we provisionally referred to Emydops and pained 
Emydops phtyceps. There can be little doubt that this is very 
closely allied to the present species, and should be transferred to 
the genus Emyclopsis. 

The only striking difference between Emydopsi's platyeeps and 
Einydopsis longus is that in tlie latter the posterior part of the 
skull is much longer and broader, and while E. platyeeps has 
slender tasks, /A. longus lias none. 

The following are the principal skull measurements (in milli- 


metres) of three specimens :— 

Greatest length .. 

Type. 

64 


B. 

68 

c. 

72 

Greatest- width'...... about 

48 

about 

54 

about 52 

Interorliital width ......... 

12 


11 

12 

Intertemporal width ...... 

18 


18 

20 

Basal length ... 

59 

about 

62 



Em ybopsis sciuroides, sp. n, (Text-fig. 41 B.) 

The beautiful little skull which forms the type of tins new 
species was found by me at ,¥ew Bethesda, the* famous locality 
which has already yielded so many interesting types. Without 
seriously injuring the skull, it will not be possible to sav with 
certainty if tlie specimen belongsto EmydGpsWyhnt the general 
resemblance of^the skull and lower jaw to those of species' of 
Emydopsis is so close as. to render it highly probable that the 
specimen belongs to a specie#of/this.'genus.A : 

The next striking characteristics of the skull are the large size 
of flie orbit and the relative shortness of the parietal region. 

The snout is short hut relatively broad. A tiny corner of the 
septomaxillary appears on the face. The maxilla is deep, and in 

thift t.VTiA. slrntl at Dasf, ■ f.n.alrlcioa' '■ mtva I 
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• The frontal is very long and narrow, and remarkable in that 
the postorbital portion is wider than the orbital. The preparietai 
is almost unique among Anomoiionts in being very small and 
situated entirely in front of the pineal foramen. A similar 
condition is only known to occur in Emydopsis ar claim (Owen). 
The postfrontal is either entirely. absent or does not appear on 
the surface. ' The postorbital is very large, and extending forward 
into the region usually occupied by the postfrontal, forms a con¬ 
siderable part of the orbital margin. The parietal is moderately 
wide but short, the part behind the pineal foramen being 
extremely short* The pineal foramen is very small* 

In the lower jaw the dentary resembles that of Emydopsis 
longits , but the post-dentary portion of the jaw is relatively much 
shorter. 

The following are the principal measurements of the skull:— 

Greatest length..... about 60 mm* 

Greatest width ... doubtfully about 50 ,, 

Interorbital width . 10 „ 

Intertemporal width . .17 „ 

Between caniniform processes . 11 „ 

Basal length. about 48 „ 


Text-figure 43. 



Skull of parvus Ihoom. 

Tlie skull ia slightly crushed, bat could not well have been longer than 
indicated by the dotted lino. 

Emvdops parvus, sp. n* (Text-dig. 43.) 

Until the discovery of the present specimen, Emydops minor 
was the smallest known Anomodonfc, bub this new find gives us a 
type which lias certu-aiuly a sliorter skull and possible sn allot* in 
other respects. This new species is founded on a skull discovered 
by me at Bruintjeshoogte in the same stratum as yielded the 
type skull of fciidosvclms long ice ps Broom 

1 The skull is U incites long and rather less in breadth, and the 
whole animal was probably as small as a newly-born kitten. 
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The snout is very short,'but the structure cannot be made out 
owing to crushing. 

The orbits are small. 

The frontal region is relatively narrow, and the temporal 
region in front nearly twice as wide. Owing to a finely crackled 
condition of the bones, sutures are very difficult to make put, but 
the limits of the preparietal can be clearly seem The pineal 
foramen is small and situated well hack. The general shape of 
the skull will be best indicated by the drawing given. 

There is evidence of at least one small unserrated molar. 

The following are the principal measurements of the skull 


Greatest length.. 


Greatest breadth . 

. 35 

Interorbital width .. 

. 8*5 

Intertemporal width . 

. 22-5 


Emyduranus platyops, gen. et sp. n. (Text-fig. 44.) 


The new genus and species is founded on a small skull dis¬ 
covered by me near Biesjespoort, and is one of the most interesting 
Anomodonts known. The specimen was found in the deposit 
which has yielded the very numerous skulls of Dicynodon $olla$i, 
and before being developed it was looked upon as another of the 
many duplicates. This was unfortunate, for a beautiful shoulder- 
girdle lying against the skull was developed out and a portion of 
the skull sacrificed before it was noticed that the skull is really a 
very remarkable new type. "We have still preserved the greater 
part of the skull, minus the arches, but with the contact between 
the occiput and the parietal region lost. 

The skull is that of a small Anomodont with a broad, flat head 
and a wide palate which has on each side three or four teeth. 


The premaxilla is broad and shallow. As in typical Anomo- 
donts, it forms the greater part of the bony palate. There is a 
well-marked median ridge. Its relation to the palatines and 
maxillae will be best understood by the figure. 

The maxilla, is well developed, but is remarkable from the fact 
that there is very little of a caniniform process. Some distance 
inside of the alveolar margin are three or four teeth in a row. 
On the right side the matrix has been left supporting the crowns. 
The first is a small sharp-pointed uuserrated tooth ; the second a 
much broader flattened tooth, also without serrations ; the third 
probably similar to the second ; and the fourth a smaller tooth 
imperfectly preserved. On the left side the matrix, and with it 
much of the teeth, has been removed. The first tooth is seen 
to have its roof near the suture between the prom,axilla and 
maxilla, and though it doubtless is fixed in the maxilla, it passes 
through the premaxilla, The others are in the posterior part 
of the maxilla, ^ . , ■ ' f pr- 

The palatine is well developed and has an unusually large 
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palatal portion, which is rugose and has probably had a, horny 
protection. The posterior part of the palate is not preserved. 

The nostrils are situated well forward and separated by the 
median process of the premaxilla, which passes well back. 

The nasals are large. Each has a well-marked boss behind 
and above the nostril. The septoraaxilhe cannot be made out. 

The frontal is long and narrow, and passes unusually far 
behind the plane of the postorbital arch. The postfrontal is 
small and narrow, but forms a considerable part of the orbital 
margin. 


Text-figure 44, 



A. Top of skull of Mmi/diiranus platt/ops Broom, 

B. Palate of Mmyduranus platyops Broom. 

C. First three molar teeth of same, enlarged. 


The prepaidetal is remarkable in being situated quite in front 
of the pineal foramen. It islozange-slmped, the two posterior 
sides articulating with the parietal® and the anterior with the 
f rentals. 

The postorbitals are large. 

The occiput, so far as can be seen, presents no unusual feature, 
| |The following are the principal measurements 

Greatest about 90 mm. 

Greatest width .....,S.,. ' 72 ' 

■’ v-. 
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, Tlvis' little Anomodont, to .which I have given the name 
Emyclwanm platyops, shows some affinities with Cryptooynodon 
simus Seeley, and also with Frodicynodon pearskmensis Broom, 
but must be regarded as the representative of a very distinct 
genus. 

Exbothiobox orassus, sp.,m (Text-fig. 45.) 

'• This new species is founded on a beautiful skull discovered by 
me at Dunedin, Beaufort West district. The skull has lost the 
lower jaw, and has the parietal region badly weathered and the 
squamosal.portion of the left temporal arch imperfect, but other¬ 
wise it is almost complete. With the exception of EndotModon 
whaiisi it is the largest EndotModon skull known, and it is little 
inferior to that other, 'though very different in shape. 

Unlike EndotModon uniseries Owen and EndotModon whaiisi 
Broom, it is very broad and flat, and the parietal region is only 
slightly elevated above the frontal plane. ' In general shape and 
proportions the species which it most -resembles is EndotModon 
paucidens Broom, but that it is very different from this species 
will be at once evident on eomparing the figures. 

The' premaxi 1.1 a when viewed from the front is' like a. ; thick 
, inverted. V, the deep notch being for the point of the mandible, 
and the two points are the euniaiform processes, which here are 
formed by the premaxilla'and not, asln the tus'kless .Dicynodonts,, 
by ; the maxi I he. ■■' A small knob is; situated in front c>£ : each 
nostril. , The superior med i-an' process passes between - the nasals, 
but is short. 

The nasals are very broad, and the bones,; like all the bones of 
the top of the skull, very thick. They are as broad as long, and 
the whole preorbital portion of the skull is thus much broader 
than long—a condition which differentiates this species of E-wlo- 
tModon from all others. 

The prefrontals are of moderate size, and so thickened that 
they may be looked upon.as.forming''preorbital. bosses. • 

As in all typical •••Eiidothiodons, 'there are two longitudinal 
grooves passing from the front of the Irontals down the middle 
oof the rnmls-to the upper corners of t he nostrils. 

The septomaxilla seems .to 'be small and within the nostril,, 
but the evidence is not satisfactory as- to whether it also'appears 
on the face., '.?■ : ■. 

The lacrimal is smaller than the prefrontal, but its limits 
cannot be clearly made out. 

The maxilla is a, large bone. As in all species of EndotModon , 
if has a long ridge which forms an alveolar border and at a 
considerable distance fun her in a row of tooth. Most of the 
teeth appear to be lost, but when complete there was probably a 
single row of eight teeth which measured 74 mm. The first 
tooth of the series is round in section and has a diameter 
of 7 mm.: the last, also round, has a diameter of 8*5 mm. The 
maxilla forms most of the lateral part of the facte, and it sends 
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a long and ’ powerful process outwards and slightly backwards 
below the jugal to strengthen the jugal arch. 

The jugal is, as in other Endothiodonts, more powerful than 
In the Dicynodonts, and has a large rounded descending knob. 
It sends a long process backwards inside the squamosal. 


Text-figure 45. 



Skull of MidotModon cramis Broom. Greatly reduced. 


The quaclrato-jugal and quadrate (QJ and Qu) of the right side are displaced : 
those of the left side lost. 

The frontals are large, hut the exact limits of the bones cannot 
be made out except in front as most of the orbital margins have 
been lost. 

The preparietal is large and forms the front of the pineal 
foramen wall. 

The parietals are narrow but deep. 

The squamosals are powerful. The zygomatic : parti on is more. 
slender than in Dicynodonts, but the occipital portion is greatly 
developed. 
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The quadrate and quadrat,o-jugal are lost from the left side, 
'but preserved in a slightly displaced conclition. on the right. As 
in Dicynodon , they are apparently ankylosed, and their displace¬ 
ment from the squamosal and paroccipital adds further evidence 
to observations I have made in Dicynodon , that; while the 
quadrate is fixed to the quadra to-jugal, the quadrato-jugal lias a 
very considerable degree of movement on the squamosal, and 
thus relatively to the skull the quadrate is perhaps as freely 
movable as in the Lizard, in Anomodonts, and also in 
Cynodonts. 

The palate is similar to that in other Endothiodonts, and does 
not differ greatly from the Dicynodon type. The periotic 
processes do not descend to the same degree as in Dicynodon , but 
are clasped by the basisphenoids in a similar manner, and have 
each a large foramen ovale for the end of the stapes. Endothiodon 
differs from Dicynodon in having a large median basisphenoid boss. 

The occipital condyle is Hat as in other Endothiodon species. 

The following are the principal measurements of the skull;— 

Greatest antero-posterior length. 502 mm. 

Greatest breadth across squamosals.. .. 400 ,, 

Greatest breadth across jugals. 430 

Breadth across nasals ........... ... 180 ,, 

Breadth between nostrils .......... .. 60 „ 

■ ' Basal length . ... ..... .. 435 , „ 
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36. The Cielilid Fishes of Lake Nyassa. By C. Tate Regan, 

• M.A., F.R.S., F.Z.S., Keeper of Zoology, British 
Museum (Natural History). 

[Received June 7,1921: Read June 7,1921.] 

(.Plates I.-MX. *'; Text-figures 1-30.) 

The Fishes of Nyassa have been somewhat neglected in com¬ 
parison with those of Tanganyika and Victoria. They were first 
described by Gunther (P. Z. 8. 1864) from specimens collected 
by Sir John Kirk, and nearly thirty years had passed before 
the same author again described fishes from the lake sent by 
Sir Harry Johnston (P. Z. S. 1893). Later a collection made 
by Captain E. L. Rhoades was described by Boulenger (Arm. & 
Mag. N. H. (8) ii. 1908). In Roulengers 1 Catalogue of African 
Fresh-water Fishes/iiL (1915), 38 species of Cich 1 id x are recorded 
from Nyassa; one of these, Petrochromis nyassai, may now be 
removed from the list.. Tire supposed occurrence of the specialized 
Tanganyika genus Petrochromis in Nyassa was difficult to 
explain ; re-examination of the type of P. nyassa 3 leads me to 
regard it as identical with the more recently described 
P. fasciolatm ,'and I have no doubt that the locality assigned to 
it was an error on the part of the collector. The loss of this 
species from the Nyassa list is made good by the re-establishment 
of Gunther’s Ohromis mbocularis , placed by Boulenger in the 
synonymy of C, jolmstoni , so that the number of valid species of 
Cielilid® hitherto described from Nyassa is 38. 

The present revision is based on an examination of the speci¬ 
mens in. the collection of the British Museum (Natural History), 
including the types of all the species described by Gunther and 
by Boulenger, but principally on the study of a very fine collection 
made and presented to the Museum by Mr. Rodney 0, Wood. 
As a result, the number of species is more than doubled, 46 being 
described below as new to science. Of the 84 species all but 5 
(3 TUapiu, 1 Astatpiilapia , 1 Serra/nochro^ms) are endemic, and 
the proportion of endemic'genera is high, 11 out of 15, but more 
than half the species belong to the widely distributed genus 
Hwplockromis ,. The majority of the Nyassa genera' are quite 
distinct from any found elsewhere: for example, khamphochamm , 
which may be supposed to occupy the same, place in Nyassa that 
Bathybates. does in Tanganyika, is very different from Bathybates. 
There are. however, a few remarkable examples of convergent 
evolution in Nyassa and Tanganyikat. The fish described below 
as Pseudotropheus tropheops bears a great superficial resemblance 
to Tropheus, and has the same peculiar dentition ; another new 
type, i has deep channels with large openings in the 

frontal, nasal, orbital, prraopercular, and mandibulary bones, 
exactly as in Trematocara . 

* For explanation of the Plates see p. 727. 

f For the Tanganyika genera see Regan, Ann. & Mag. N. H. (9) v. 1920, p, S3. 
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Synopsis of the Genera, 


I , Seales cycloid or very finely denticulate, 

A. Pharyngeal apophysis formed by paraspbenoid only. 

Teeth in narrow or moderately broad bunds, outer bicuspid, 

inner tricuspid.. 3- Tifapw. 

'Teeth very small, in very broad bands ..... 2. (Wnim 

Teeth in a, few series, slender, with expanded crowns, 

the outer obliquely truncated .. B, Mom if i fa pi e, 

B, Pharyngeal apophysis formed by parnsphvMoid in middle and prooties at 

sides. 

Teeth moderate, outer mostly bicuspid, inner tricuspid. •!. Otophdeinnv. 

'Teeth very stout, unicuspid.,.... 5 . Vhilatilapht, 

II. Scales usually distinctly denticulate, IMiaryngcnl apophysis formed by para- 
sphenoid in middle and basioecipital at sides. 

A. Bones of head with small muciferous canals with small pores, 

1. Prawn ax diaries -without anterior heakdiko expansion. 

a. Edge of membrane of spinous dorsal produced into lappets, 
a. Teeth conical, or outer bicuspid and inner tricuspid. 

Teeth of outer series in upper jaw first decreasing and then 
increasing in size antero»posteriorly ; hand of teeth in 

■ lower' jaw crescentic ......... (i. Adttrlotihephi, 

Upper jaw with a rather broad band of small cuspidate 
teeth anteriorly and a. series' of enlarged conical teeth 
on each side; lower jaw with a hand of tenth with 
incurved lateral edges, from which a single series runs 

'"' back'em each'.side ...•.•... 7. • .Pucwbitrupfams, 

Teeth conical; lower jaw with 4 anterior canines . 8 . ( Utmif ilajAa. 

Teeth conical; no canines; 7 to 0 series of scales on cheek. P. Sarmmchnmh. 
Outer teeth decreasing in size posteriorly; no distinct 
canines; hands of teeth continuous; ii to ti series of 

scales on cheek ....... 10 . Haptorfinm/y, 

Teeth very small and slender,forming narrow bunds which 

. are interrupted at the symphyses ..... 11. XetMtiops. 

p. Out or teeth very broad, compressed., with or without a .pair of small 

.lateral cusps' .,'.. 12, .IhuAniwhm, . 

h. Edge of .membrane of spinous dorsal running' evenly between the tips of 
the spines .hS; 

2 , Priemaxiilaries with an anterior beak-like expimsiou. 

: 14 .. Mhampfwph nm h, ■ . 

B. Frontals, nasals, orbitals, pnenpercular and maudibobtry bonus deeply 

excavated, with large openings ;. 16. 'Atilmuwmuu . ’ 


■ lv "TiLAPU^A, 'Smith; ,1840 
■ (type :7 T . sparnmuni Kuhth). 

Teetli.'small or moderate, in several series, t he outer bicuspid, 
the inner tricuspid (sometimes conkal in large fish). Swdes 
cycloid or feebly denticulate, Pharyngeal apophysis formed by 
pavsnsphenoid only. 

Africa; numerous species. 

The four species found in Nyassa may be distinguished as 
follows:— 


I, Three anal spines. 

.A. Caudal scaled only at the base. 

Maxillary extending to below eye .... 1 maswmhirst 

Maxillary not extending to below aye ......E] 2 .' rnjanjphun,. 

B. Caudal covered with small scales.. 3 , sqiidmipinni*. 

II. Four anal spines...... 4 thirana* 
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6 7 7 


L TiTjAima mosxawbioa .Peters, .1822. 

Bouleng. Fat, AIV. Fish. iii. p. 1.7)1, fig. 101, 

.11; tsi. .A It it‘.‘i, 

2 , Tlh A1 1 1 A. M K 1 1 A N O PI, R1.)R A. 'I >111 tt18 a1) . 

Bon long. Oat. AlV. Fish, iii. p. 100, fig. i22, 

West Africa, Mongo, and Zambesi. 

2. TtLAFIA SQI'/AMI !MXN.18 Q initll,, 1801, 

Bottle ng. Mat. AIV. Fish, iii, p, 182, tig, 1.18, 

Nyassa. 

1. Tilatia simnwA Bouhvsig,, .1800, 

Bo along. (Id, AlV* Fish. iii. p. 15L tig, 98, 

Nyassa mu I PoHugauxse JE. .Africa, 

2, UoH.l!5MATCMMr.S iloulong,* 1 89<>. 

«la\vs with very' broad bauds of very small teeth, the outer 
with ex j >a lit led, eoutpressnirh , fiiut obi iquely . truncated cn mats, the 
inner mostly pointed. Seales cycloid. 

A single species from Nyassa, • • 

Co n mm'a to lilts sm.ru X Its Botdeng., 1890. 

Oumtnaimlm ■ fihimiius Botdeng. Oat, AiV« Fish.: iii, p, 191., 
fig. 242, 

Depth. of body 2!{ in length,, length of head 9* Snout with 
•convex profile, shorter Mian pos.tiorbitul part of head:, Diameter 
of eye e<pial to pramrbihui depth, 2 in length of head : iuterorbital 
width 21, Jawseijnal anteriorly; maxillary extending to below 
eye. I series of scales on cheek, 1.2 gill rakers on lower part of 
anterior arch. Pharyngeal teeth small. 21 scales in a longi¬ 
tudinal series. Pomtl XVI. I I ; last, spine | length of head. 
A.mil .1.119: third spine | length of bend, Mandat scaly, Mmahd 
peduncle 14 m long as deep. Body with seven narrow blackish 
erosseliars as in the -first downwards from 

origin of dorsal, the Inst two on caudal peduncle. 

The type, 290 mm. long, 

2. 1 1km it! l Art A Bottleng., 1902. 

Teeth in 3 to G series, small* with slender shaft and cwm pressed 
and expanded crown, those of outer series obliquely truncated 
Sca les fee.lily denticulate, 

A. single species from Nyassa, ■ 

Hbmxt-iiiApia 0 XYRHVKeuu| Bcmleng,, 1902. 

limmtilwpia oxyrhynchn$ Bouhang. Cat, Afr. Fish. iii. p. 489 
tig. 229. ■' 
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Depth of body 2| to 2if in the length, length of head 3 to 3 ; |. 
Snout with straight or' concave profile, from as Song ax to 
1| diameter of eye, which is 3}'to 5.1- in length of head, in adult 
.equal. to praeorbital depth; interorbital width 3.1 to 4 in head, 
Jaws equal; maxillary not extending to below eye. ■ 3 or 4 series 
of scales on cheek. 12 or 13 gill-rakers on lower part of anterior 
arch. Pharyngeal teeth small. 33 to 35 scales in a longitudinal 
series, 5 or 6 from origin of dorsal to lateral line. Dorsal X VI 
10-11 ; last spine from less than f- to h length of head. 
Anal III 9-10; third spine from less than 4 to more than 4 head. 
Pectoral as long as or a little shorten'than head. Caudal scaly, 
truncate or slightly emarginate. Caudal peduncle longer than 
deep. A dark spot on operculum, usually two on lateral line 
below spinous and soft dorsal respectively and another at base of 
caudal. Dorsal and caudal spotted -with orange ; anal with long 
spots between the rays; males with dorsal, anal, and pelvic fins 
darker, pale-edged. 

Seven specimens, 90 to 190 mm. long. (J/oore, Jthoaclim, Wood). 

4, Otopharynx Began, 1920 .• 

(type Tilapia (mromarginata Bon long.). 

■ As Tilapia , but the prootic forms part of the facet for articu¬ 
lation of the upper pharyngeal on each side. 

Xyassa; two species, 

1. Otopharynx au iiom a eg in atus Bouleng., 1908. 

Tilapia cmrmmrgmata Bouleng. Cat. Air. Fish, Hi, p* 180, 
fig. 115. 

Depth of body 2| to 2| in length, length of head 3| to 3J, 
Snout decurved, as long as or a little shorter than poster!vital 
part of head. Diameter of eye equal to depth of pvjcorbiia], 
31 to 4 in length of head; interorbital width 3 to 3 : |. daws 
equal anteriorly ; maxillary not extending to below eye; teeth in 
3 to 5 series, inner tricuspid or conical; 60 to 75 itr outer series 
of upper jaw, the anterior bicuspid, the posterior ccmieiil. 
:4; series of scales on cheek. 15 to 18 gilk rakers on lower part of 
anterior arch. Pharyngeal teeth small. Beales cycloid, 33 or 34 
in a longitudinal series, 5 or 6 from origin of dorsal to lateral 
line. Dorsal X.VII-XVIIX 10-1.1 ; last spine | length of head 
or a little- more. . Anal -III- 9-10 ;■ third spine stronger than 
dorsals,.I* head or a little more... 'Pectoral as ■■long m .head, not 
reaching' anal Caudal densely ■■.sealed, emargiimte. Caudal 
peduncle !.]• as long us deep. Bluish; dorsal and anal dark 
blue with yellow edge; dorsal with series of rod spots. 

; Two specimens, 205 and 240 mm. in length, and a skeleton. 
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2. OTOt'MIA UVNN. SKI ACM: ilUSj Sp. IK (Text-hg, 1, ) 

'.Depth of body 2.1 in length, length of head ft*. Snout with 
straight {>)■->lilts ns long as postorbitaI purl of head. Diameter of 
eve nearly erpial to depth of pneorhitaJ or cheek, 4 to 4. ! . in 
length of In-mi, in!erorbita.l widih -L daws equal amteriorly; 
.maxillary not extending to below eye; teeth in 4 or 4, 
series, at) to on bicuspid froth in outer series of upper jaw. 
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Ofnjijuti'tuu' n * w. 


Two specimens, K»5 and ' .155' mm, in total length ( Wood ),. 

A munller axampkv 90 limb long, is .morn ^endor.(depth !l in. 
length), but, except for juvenile characters, such as the 1 argot* eve 
(l\\ in lm.nl}, is vary similar to the two described ; colour silvery, 
with traces of several imoasdiaiw; a n cddong dark spot on littoral 
lino' below middle of spinous dorsal, a band along lower lateral 
iim*. 

5, (bitLOTiLAriA Bouleng., UM)8, 

daws with an outer series of stout, little compressed, teeth, 
a ml i\ or 4 inner series of smaller Miheomeal teeth, which are 
stronger at the sides of the prammxlllaries. limn in front., 
Beales cycloid or feebly denfieulate. . 

Nyassa.; a single species, 

Puoc, Zooh. Boo.—19-21, No, XI/VT 


46 
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01IILOTIEAPIA RHOADES! I Bo U 1 OiJg"., 1008. 

CUilolilapia rhoadesil Boulong. Cat* Atr. Fish. iii.. p. 4 99, 
fig, 360. 

Depth of body 21 to 21* in the length, length of level 32. Shunt 
short, declivous; diameter of eye 4. to 44 in length ol. heed, 
prmorbital depth 4, iniercrbikxl width 3. Jews equal anteriorly ; 
uioutti wide, with short .lateral cleft. 3 or 4 series ol: senhas on 
cheek. 11 gill-rakers on. lower part of anterior arch. Middle 
pha.rynge.al teeth moderately strong, subconi cal. *42 to 34 scales 
in a, 'longitudinal series. .Dorsal XV-XV.l. 10; last spine? y to 2 
length of bead. Anal Ill 9-10. Pectoral, a, little longer than 
bead, reaching anal. Caudal densely scaled, emargmate. 
Caudal peduncle a little longer than deep. Silvery or bluish; 
an opercular spot; sometimes a. broad dark hand cm each .side of 
back, and another on middle of side; soft dorsal with series 
of spots. ■ 

The type (220mm.) and two specimens of .180 and 200mm. 

(I rood). . 

Cb Astatotieatta. Pollegr., 1904 
(type Lahms dt&fontamem La.rep.). 

Near E'aplochromis, but posterior feetJr of outer series of upper 
jaw increasing in size backwards. Teeth in 3 to a series, 
cuspidate or conical, those of outer series of tipper jaw sometimes 
bicuspid anteriorly, conical posteriorly ; hand of teeth in lower 
jaw crescentic. Middle teeth of lower plmmmgeal somewhat 

en larged. Dorsal XIIP-X V J f 8.11. A mil HI 7-d i. Sca les 

26 to 36. 

Africa.. 

This genus includes, three species placed by I hmkmger in Tilttpm, 
namely, T. xyimnerlml T. burtoni, and i\ coili/Hora, ami four 
included by him in 1 la pitch romh* if.■■ siriyitjvua* //. moJfaU^ 
II. defsftmiahnmii) ami II. moe.nmma. These are all closely 
related,-.agreeing in the form and size of the mouth, the rather 
short pectorals, conifiarativrdy short; caudal pod male (as long as 
deep), and the rounded''mudal., 

.AsTATOTI'LACIA CATJ'JPTf&RA Giintln, 1894k' , 

Tildpw mUiptem Bouleng, Cat. Afr, Fish, iii. p, ‘222, fig, T 4 b, 

Depth of body 2| to 2| m length, length of head 2 if to 31/ 
Snout with straight 'profile; shorter than postorbital .'part of dmid r 
Diameter of eye 3|' to 42 length' of .■■head, in adult scarcely 
greater than depth of pneorhital; intcrorhital width 32 to in 
length of head. Jaws equal anteriorly; maxillary extending f<> 
below-.anterior edge of eye; teeth in 3 to 5 series, 40 to 60 in 
outer series of upper jaw, the■ anterior bicuspid, the last 2 or 3 
(young) or 8 or 9 (adult), conical, increasing in size posteriorly. 
3 to 5 series of scales on cheek. 8 to 10 gilbrakors on lower part 
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of anterior arch. Middle j diary ngoal tio*Mi rather strong. conical 
In adult* «it to ;\\\ seales in a long'd.udiiud series, fi or <> lYum 
(.trivia of dorsal t,o .Ini am I lino. .! >nrs;d All' A A S, 8 • - i ! : Inst; 
spine to ,1 length of head. .Ana! Ilf 7 ; third spine slrongvr 

and usually shorter than last dorsal. fVri.oral shorter than head, 
noli reaching final. Uaudu.i rounded. < t-mbal j»a<hnH'ii> as Jong 
a.s deep. .All opercular spot and a dark bar from eye to and. of. 
'iiju xil hi ry; body with or w ii-lionl, dark cross-bars and a. dark 
lateral band; dorsal and cauda I somrl iim-.s spot tad ; males wil b 
low or lius blackish, (.In* anal wild i til i,o A rounded ora nge spots, 

.IS Vassa a nd Z;i Jnbe’/J. 

X sisnoiams specimens, (In to ilOmiu, in total length, 

7. crx gen, n. 

(type Vhnutihi eaY/boeve Mantis.). 

Jaws with several series oi 1ieet.li anteriorly, (die outer bicuspid,, 
the inner sim'i.Il and tricuspid. forming rather bread ran.*veil or 
irumsverse bands; upper jaw with, a series of remit aI teeth on 
earls side posteriorly, "more, or less .sharply .dilVeretdialled, Souse 
or till larger than (behest bicuspid teeth i lower, jaw short and 
broad, with the lateral margin of'' the 'band of teeth incurved., 
and with a. • series of teeih an each side behind I he band. 
I tor,sal. A. VI.XIX. 8-10. Anal 111 7 ■*,), Seales deulleiila to. 


XyaasM'; free species* 



a b 

1 a, l Volition ofd/VnoJWro/i/^/f.v f/Mphvopx*' 
;b*. '' : ■ TiSifilie.Htt numriL ' 


Bifummin iif tijwcii/tft 


I. .laws equal anteriorly. 

!>. X VI r XV’.U 1 ,'. A, III 8 . 4 ? sf'rii’H of Kcsih'H on ehijek-,.. wMtkuttfti, 

1). X V111 it A. Ill U, » ur 0 sorts of saihs oh eh mV,,, 2, 'sutmi. 

II. Lower jaw shorter 4 him upper; monthromidett, 

1 ). XVI 11 it A. 1 H H, Depth 3 in length ,, .. ft, :mvetyfiwct0M* 

I). XIX a.. A. Ill 7 . Depth in length .. .......s. 4, aumiu#* 

HI. Month HuhierniiuaL traiiiKvorMe; snout very convex. 

IX XV11 10. A. HI 8...... 5. traphtops. 

m 
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1. PsEUDOTIidrnEUS WILLIAMS! Guilth., 1893. 

Chromh u •llH/iiiiS't Giintli. P. Z.S. 1893, p. 624-, pi. Ivi. tig. 0. 

Tilapia■ limugstonii Bouleng. P. Z. 8. 1899, p. 134, pi. x. fig. 2; 
Cat. Afr. Fish. iii. p. 243, fig, 162, 

Tilapia willutnui Bouleng. Cat. Afr. Pish. iii. p. 22a, tig. 147. 

Depth of body equal to length of head, 3 in length of fish. 
Upper profile of head convex; snout as long as ora little longer 
than diameter of eye, which is 3j to 4 in length ot head, nearly 
equal to or greater than the interorbital width, depth of cheek, 
or pure orbital. Mouth terminal, rounded ; maxillary extending to 
below anterior edge of eye; teeth in f> or 6 series, inner small, 
tricuspid ; 49 to 62 teeth in outer series of upper jaw, the last 

3 or 4 (Young) or 6 to 9 (adult) on each side conical, enlarged 
and sharply differentiated from the vest, which are bicuspid. 

4 series of'scales on cheek. 9 or 10 gill-rakers on lower part 
of anterior arch. Pharyngeal teeth small, slender. 33 scales 
in a, longitudinal series, 6 from origin of dorsal to lateral line. 

Dorsal XVI.XVII 9 ; last spine a little less than A length of 

head. . Anal III 8; third spine a little shorter than dorsal. 
Pectoral ,f length of head, not reaching anal. Caudal truncate ?, 
densely scaled in basal half. Caudal peduncle as long as or a 
little longer than deep. Body with 6 dark cross-bars, or bars 
represented by a, series of spots above lateral line and another on 
middle of side; an opercular spot and a dark bar or spot on base 
of caudal; two round white (? orange) spots on anal tin (pro¬ 
bably absent, in 2.)- 

Two specimens, types of the species and of T. livvmjstoirn , 105 
and 75 mm. long.. 

2 . Pseudotropi-ieus zebra Bouleng., 1899. 

Tilapia zehm Bouleng. Cat. Afr. Fish. iii. p, 244, fig, 163 (1915), 

Depth of body 2.J in length, length of head 3k. Snout de¬ 
murred, a, little longer than diameter of eye, which is 4 in length 
of head, a little greater than depth of prieorbitnl, equal to depth 
of cheek; interorbital width 3 in length of head. Mouth ter¬ 
minal, rounded, rather wide; jaws equal anteriorly; •maxillary 
extending'to' vertical from anterior edge of eye; teeth in 4. or 5 
series, ,56 in outer series of upper, jaw, .the last 8 or 9 conical. 

5 or 6 series of scales on cheek. 12 gill-rakers on lower part of 
,'a.nteridr archv' 31 scales in a longitiu final series, 8 from origin, of 
dorsal to lateral line. ■■ Dorsal XVIII 9: last spine nearly 4 length 
of head. Anal III 9 ; third spine a. little shorter than fast dorsal. 
Pectoral nearly as long as head, not reaching anal. Caudal 
probably truncate, densely sealed at base. Caudal peduncle a 
little deeper than long. A dark bar between eyes, a second from 
opercular spot to occiput ; 6 vertical bars on body, the first from 
origin of dorsal to base of pectoral, the sixth from soft dorsal to 
anal; three round pale (? orange) spots on anal in male. 

The type, 105 mm. in total length. 
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3. PSEUOOTUOFJIEUS KOVEMFASOIATTJS, Sp. 11. 

Depth of body 3 in length, length of head 3|. Snout with 
convex profile, as long as diameter of eye, which is Hi t in length 
of head, equal to intcvorbitai width, greater than depth of 
prieorbital or cheek. Mouth rounded, lower jaw shorter than 
upper; maxillary reaching vertical from anterior edge of eye; 
teeth in 5 or 6 series, about 40 in outer series of upper jaw; 
anteriorly bicuspid, the last 6 to 8 on each side conical, some 
enlarged. f> series of scales on cheek. 10 gill-rakers on lower 
part of a. uteri or arch. Pharyngeal teeth small. 32 scales in 
a longitudinal series. 0 from origin of dorsal to lateral line. 
Dorsal. XVTII 9; last spine £ length of head. Anal III 8; third 
spine as long as and stronger than last dorsal. Pectoral shorter 
than head, not reaching anal. Caudal truncate. Caudal peduncle 
as long as deep. Body crossed by 9 dark vertical, bars, the first 
6 corresponding to the 6 of 1\ zebra, the last 2 on caudal, 
peduncle; end of snout and lower jaw blackish; an opercular 
spot and a spot on base of caudal; a faint dark band on lateral 
line and another on middle of side; spinous dorsal with a dusky 
mtramarginul band ; soft dorsal and caudal with series of spots. 

.A. single specimen, 65 mm. in total length ( Wood ). 

4. Fs is i/dot roph is its AUJ&ATU3 Bo ul eng.. 1897. 

TiUvpia auraia Bouleng. Cat. Afr, Fish. iii. p. 246, fig. 164, 

.Depth, of body 3| in length, length of head 3.j. Shout with 
convex profile, a little longer than diameter of eye, which is 4 in 
length of head, a little greater than interorbital width, depth of 
prajorbital, or cheek. Mouth rounded; lower jaw shorter than 
upper; maxillary nearly reaching vertical from anterior edge, of 
eye; teeth in 5 or 6 series, 45 in outer series of upper jaw, the 
last 4 or f> conical, enlarged. 4 series of scales on cheek. 9 or 
10 gill-rakers on lower part of anterior arch. 33 scales in a 
.longitudinal series. Dorsal XIX 8 ; last spine •*? length of head. 
Anal III 7; third spine as long as last dorsal. Pectoral 4* length 
or head, not reaching anal, Caudal densely scaled, truncate. 
Caudal peduncle a little longer t han deep. Lips blackish ; two 
black bands between eyes; a black stripe from eye, ending in a 
spot on base of caudal; a. second near edge of back, a. third on 
dorsal fin. 

.The type, 75:imn. in totaldengtln 

5. PsErDOTitopuEus TiioPiiEors, sp^ n. (Text-fig. 3,) 

Depth of body 2| to 3 in length, length of head 34. Upper 
profile of head very convex ; snout as long as diameter of eye. 
which is 31 in length of head, slightly '.exceeds pwoorbital depth and 
equals depth of cheek; interorl)it:il region convex, Its width 2$ to 
2.f in length of head, Moiith subterminal, transvei'se ; jaws with 8 
series of small cuspidate teeth ; a series of 6 to .8'well-di.ftei‘entiated 
conical teeth on each side of premaxillary. 4 series of scales on 
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L PsEL-DOTBornEus wiijLiamsi Guntb., 1893. 

Ohromis ivtlliamsi Giinth. P. Z, 8. 1893, p. 624, pi. Ivi. tig. 0, 

Tllapia Ikniu/stoaii Bouleng. P. Z.S, 1899, p. 134, pi. x. fig. 2; 
Cat, Air. Fish. iii. p. 243, fig*. 162. 

- Tllapia willkimsi Bouleng, Cat, Afr. Fish. iii. p, 225, lig. 147. 

Depth of body equal to length, of head. 3 in length of fish. 
Upper profile of head convex; snout as long as or a little longer 
than diameter of eye, which is 3| to 4 in length of head, nearly 
equal to or greater than the interorhital width, depth of cheek, 
or prseorbital. Mouth terminal, rounded; maxillary extending to 
below anterior edge of eve; teeth in 5 or 6 series, inner sum 11, 
tricuspid : 40 to 52 teeth in outer series of upper jaw, the last 

3 or 4 (young) or 6 to 9 (adult) on each side conical, enlarged 
and sharp]}* dilierentiated from the rest, which are bicuspid, 

4 series,of scales on cheek. 9 or 10 gill-rakers on lower part 
of anterior arch. Pharyngeal teeth small, slender. 33 scales 
in a longitudinal series, 6 from origin of dorsal to lateral line. 
Dorsal XYI-XVJJ; 9 ; last spine a little less than 4 length of 
head. Anal III 8; third spine a little shorter than dorsal. 
Pectoral f. length of head, not reaching anal. Caudal truncate ?, 
densely scaled in basal half. Caudal peduncle as long as or a 
little longer than deep. Body with 6 dark cross-bars, or Lars 
•represented by a:series, of spots above lateral line and another on 
middle of side; an opercular spot and a dark bar or spot on base 
of caudal ; two round white (? orange) spots on anal fin (pro¬ 
bably absent in J ). 

Two specimens, types of the species and of T. Uvingsiomiy 105 
and 75 mm. long. 

2. PsEunoTROPHETJs zebra Bouleng., 1899. 

Tllapia zebra Bouleng. Cat. Afr. Fish. iii. p. 244, fig. 163 (1915), 

Depth of body 2| in length, length of head 34. Snout de~ 
curved, a little longer than diameter of eye, which is 4 in length 
of head, a little greater than depth of pmorbital, equal to depth 
of cheek; interorhital width 3 in length of head. Mouth ter¬ 
minal, rounded, rather wide ; jaws equal anteriorly: maxillary 
extending to vertical-from anterior edge of eye; teeth in 4 or 5 
series, 56 in outer series of upper jaw, the 'last 8 or 9 conical. 

5 or 6 series of scales on cheek, 12 % gill-rakers on lower part of 
anterior arch. 31 scales in a longitudinal series, 8 from origin of 
doi-sal to lateral line. Dorsal XYIII 9; last spine nearly 4 length 
of head. Anal III 9 ; third spine a little shorter than last dorsal 
Pectoral nearly as long as head, not reaching anal. Caudal 
probably truncate, densely scaled at base. Caudal peduncle a 
little deeper than long. A dark bar between eyes, a second from 
opercular spot to occiput; 6 vertical bars on body, the first from 
origin of dorsal to base of pectoral, the sixth from soft dorsal to 
anal; three round pale (? orange) spots on anal in male. 

The type, 105 mm. in total length. 
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3. PSEUDOTROPJIEUS NOVEMFASCIATIIS, Sp. B . 

Depth of body 3 in length, length of It end 3.]-. Snout with 
convex profile, as long as diameter of eye, which is 3i in length 
of head, equal to interorbita.l width, greater than depth of 
pneorbital or cheek. Mouth rounded, lower jaw shorter than 
upper; maxillary reaching vertical from anterior edge of eye; 
teeth in 5 or 6 series, about 40 in outer series of upper jaw, 
anteriorly bicuspid, the last 6 to 8 on each side conical, some 
enlarged. 5 series of scales on cheek. 10 gill-rakers on lower 
part of anterior arch. Pharyngeal teeth small. 32 scales in 
a longitudinal series, 6 from origin of dorsal to lateral line. 
Dorsa l. X VIII 9 ; last spine | length of head, .Anal III 8 ; third 
spine as long as and stronger than last dorsal. Pectoral shorter 
than head, not reaching anal. Caudal, truncate. Caudal peduncle 
as long as deep. Body crossed bv 9 dark vertical bars, the first 
6 corresponding to the 6 of 1\ zebra, the last 2 on caudal 
peduncle; end of snout and lower jaw blackish y an opercular 
spot and a spot on base of caudal; a faint dark band on lateral 
line and another on middle of side; 'spinous dorsal with a dusky 
intranmrgi.nal band ; soft dorsal and caudal 'with, series of spots. 

A. single specimen, 6p mm. in total length ( Wood), 

•4. PSEUDOTEOPHEUS ATJRATITS Boilleilg.. 1897. 

Tilapia auratn Bouleng. Cat. Afr. Fish. iii. p. 240, fig. 164. 

Depth of body 8| in length, length of head 3 ; |. Snout with 
convex profile, a little longer than diameter of eye, which is 4 in 
length of head, a. little greater than interorl)ital width, deptli of 
pramrbital, or cheek. Mouth rounded; lower jaw shorter than 
upper; maxillary nearly reaching vertical from anterior edge of 
eye; teeth in 5 or 6 series, 45 in outer series of upper jaw, the 
last 4 or 5 conical, enlarged; 4 series of scales on cheek. 9 or 
10 gill-rakers on lower part of anterior arch. 33 scales in a 
longitudinal series. Dorsal XIX 8; last spine f length of head. 
Anal 111 7; third spine as long as last dorsal. Pectoral J length 
of head, not reaching'anal. Caudal densely scaled, truncate. 
Caiulal peduncle a little longer than deep. Lips blackish; two 
black bauds between eyes; a black stripe from eye, ending in a 
spot- on base of caudal; a second near edge of back, a third on 
dorsal Jin. 

The type, 75 mm. in total length. 

5. PsE U1) OT HOP HE U S TEQPH EOPS v Sp. n. (Text-fig. 3.) 

Depth of body 2J to 3 in length, length of liead 3|. Tipper 
profile of head very convex; snout as long as diameter of eye, 
which is 31 in length of head, slightly exceedsprgjorbital depth and 
equals depth of cheek; interorbital region convex, its width 2J- to 
2| in length of bead. Mouth siibtermimd,.transverse•; jaws with 8 
series of small cuspidate teeth pa series of 6 to 8 well-differentiated 
conical teeth on each side of pmmaxillary. 4 series of scales on 
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cheek. 9 "ill-rakers on lower' part of anterior arch. I haio ngenl 
teeth small, slender.' 83 scales in a longitudinal series, 0 from 
origin of dorsal to lateral hue. .Dorsal XV 11 10 ; last. spine 
1 length of head. .Anal If f 8; third spine stronger and as long 
a s or a lit tie shorter than last dorsal. Pectoral a little shorter 
than head, not reaching anal. Caudal scalv, truncate. ( auda.l. 
neduncle as long as or a little longer than deep. Traces of dark 
cross-bars on body bearing a series of darker spots above Ini oral 
line and another on middle of side ; an opercular spot and a spot 
on base of caudal; dorsal with a blackish intrainargimd baud. 

Two specimens, 110 and 122 rum. in total length (deed). 


Text-figure 3. 



I\wu(&>tropbe}!8 Iropheops. . 


8. Cyxo'ulapja, gen. n, 

X ear Pseudotrhpfretts, but teeth coni cab in a 'few series, outer 
large, in lower jaw forming distinct canines anteriorly. 

Xyassa; a single species. 

OVNOTILAPIA A FRA Guuth., 1898. 

Paratihpm afra- Bouleng. Oat. Afr. Fish.iii. p. 82o> lig. 218. 

.Depth of body 21 to 3 in length, length of head 3 to 8.J. Snout 
deeurved, as long as or a little'longer than diameter of eye, 
which is 31 to, S| in length of head, greater than pncorbital 
depth ; intororbital width 3J in length of head. Jaws equal 
anteriorly; maxillary not quite reaching vertical from anterior 
edge of eye; teeth conicalbtriserial, outer large, 28 to 32 in upper 
j;uv ; lower jaw with foiu* strong anteidor canines. 3 or 4 series 
of scales in cheek. 14 or 15 gill-rakers on lower part of anterior 
arch. 33 scales in a longitudinal series, 6 from origin of dorsal 
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to lateral line. Dorsal XVII 9; last spine |- to h length of head. 
Anal III 8; third spine stronger and as long as or a, little shorter 
than last dorsal. Pectoral shorter than head, not reaching anal. 
Caudal ? Caudal peduncle as long as or longer than deep. 

The types, 85 and 95 mm. in total.length. 

9. Serranocheomis Regan, 1920. 

As Haplochronns, but third vertebra, without inferior apophyses, 
fourth with a very small pair. Mouth large; teeth conical; 
cheek deep, with 7 to 9 series of scales. 

A single species. 

Serranochromis thumbergii Casteln., 1861 < 

Pantiilapia ihumbergvi Bouleng. Cat. Air. Eish. iii p. 328, 
fig. 220. 

ETyassa and Zambezi; Katanga and L. Bangwelu ; L. Xgami; 
Angola. 

10. Haplochromis Hilgend., 1888 
(type II* ohllqwideAis Hilgend.), 

Ctenochronvls Pfeff., 1893 (pectoral is"). ■ 

Chnmpwehrouiis Bouleng., 1915 (ctvrnleus). 

An outer series of bicuspid or conical teeth, decreasing - in ..size 
posteriorly, and one or more inner series of smaller bicuspid, or 

Text-figure 4. 



a 



a. Lower pharyngeal of Kaplochromh tetrastirpna. 

b. ■„ . I£. placodon. 

conical teeth. 2 to 6 series of scales on cheek. Scales usually 
distinctly denticulate. Pharyngeal apophysis formed by para- 
sphenoid in middle and basioccipital a,t sides. Third vertebra 
with inferior apophyses, which meet below. 

52 species of this genus occur inXyassa, all of them endemic. 
In the great number and diversity of species of Haplockromis 
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•Xyassa resembles Victoria 'and differs notably from Tanganyika. 
In the Nyassa species the caudal fin is truncate or emargiuate, 
and 'appears to be always nearly completely covered with small 
scales in the adult fish ; this, feature, the prevalence of a few 
distinctive types of coloration, and the absence of evident 
relationship to species found elsewhere lead to the conclusion 
that the Nyassa species are a natural group and may perhaps 
have evolved in the lake from a single ancestral form. This 
conclusion is fortified by the study of such skeletons as are 
ava liable. 

The differences in the pharyngeal dentition between closely 
related species are sometimes very striking ; the best examples 
of this are II. teirastigma and if. placodon , and II. si mills and 
II kirkii ; these cases make it evident that it is not desirable to 
regard the development of large, round, blunt pharyngeal teeth 
as warranting generic separation. 

Synopsis of the Hyassa /Species. 

L Snout not longer than postorbital part of head. 

A. Pectoral fin with series of spots on the rays. 


Lower jaw projecting ......, X. VMngstoniL 

Jaws equal ; depth of body 2§ to 8 in length .. 2. polystigma. 

Jaws equal j depth 2f in length..... 3. macuUmmm$, 

B. Pectoral iin immaculate. 


1. Premaxillary pedicels not extending beyond anterior edge of orbits. 
a. Body with a series of dark spots on back alternating with a series on or 
above middle of side, or uniting with them to form irregular cross¬ 
bars. Jaws equal; outer teeth mostly bicuspid. 

Pharyngeal teeth small: spots veyy large ..........;... L sinmJans. 

Middle pharyngeal teeth enlarged, blunt; caudal peduncle 

1-| to If as long as deep _.. . . . 5, mhgcularis. 

Middle pharyngeal teeth enlarged, blunt; caudal peduncle 

a little longer than deep .6.......... 6. ornatus. 

1. Body with 6 dark cross-bars. Lower jaw projecting; outer teeth 
;, bicuspid. , 

Pharyngeal teeth small ..... 7 . johusttmL 

Lower pharyngeal with a group of enlarged blunt teeth ... 8. swrfasciatm. 

e. Body with a dark lateral stripe, slightly curved anteriorly, from head to 
caudal fin. Outer teeth bicuspid. 

Lower jaw a little projecting ; middle; phaiyngeal teeth stout and 

1 hunt ..... 0. I'iH'iL 

/3. J aws equal; pliaryngeal teeth snml 1. 

Caudal truncate or slightly emargiimte ... 10. mmilis. 

Caudal rather deeply emargimite; 45 to 60 teeth in outer 

series ..... 11. hre triceps. 

Caudal rather deeply emargiimte; 2-1 to 30 teeth in outer 

series ...... .............................. 12,.. micros fount. 

d. Body with a dark lateral baud on tail, continued forward as a series of 

spots. Teeth conical. Lower jaw projecting. 1 8, umtmma. 

e. Body with a straight dark band or stripe from head to caudal fin. 

Teeth conical. Lower jaw projecting. 

Mouth little oldiqne, below level of eye. 

Caudal truncate or very slightly emargiimte . .... 14. fuscoimiiatus. 

Caudal distinctly emargiimte ................ 15. holotoma. 

8. Montli very oblique, anteriorly on a level with eye,. 

Depth of body -2f to 2f in length . 1(5, stngatus. 

Depth of body 4 in length....... 17. dimidiatus. 
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f An opercular spot and a blackish spot on or under lateral line below 
middle of spinous dorsal; often a third spot below soft dorsal and a 
fourth at base of caudal 

a. 8 to 13 gill-rakers on lower part of anterior arch (? II. lutermedius). 
Outer teeth bicuspid; lower jaw not projecting-. 

Maxillary extending' to below eye... 18, auritus. 

Maxillary not extending to below eye; pharyngeal teeth 

small ...... 19, teti'iwligmcu 

Maxillary not extending to below eye; pharyngeal teeth 

large, rounded, blunt .... 20. placodnn. 

m Outer teeth conical; lower jaw projecting ( ? H. intermedins). 
Snout a little shorter than postorbitnl. part of head; last 

dorsal spine nearly 4 length of head. 21. intermedins. 

Snout as long as postorbital part of head; last dorsal 

spine I, iuterovbital width -1 length of head . 22. -modestits. 

Snout as long as postorbital part of head; last dorsal spine 

4 to f, interorbital width J or j length of head. 23. isuodi. 

(3. 17 to 28 gill-rakers on lower part of anterior arch. 

17 to 21 gill-rakers; 15 or 16 dorsal spines . 21. cftrmwotns. 

23 to 28 gill-rakers ; 17 or 18 dorsal spines . 25. quadriinacnlatus. 

g. A dark band from nape or origin of dorsal to base of caudal (sometimes 

faint or absent in large specimens). 

Lower pharyngeal with a group of large, rounded, blunt teeth. 

Jaws equal; caudal peduncle to 14* us long as deep. 20. splwerodmi. 

Jaws equal; caudal peduncle 1$ as long ns deep . 27. ericattmia. 

Lower jaw projecting .... 28. heteristvigd , 

fS. Lower pharyngeal teeth of the 2 middle series a little enlarged. 

Eye 8 to 4 in head (in specimens of 70 to 110 mm.).. 29. jd&ffioimikt. 

Eye 8 to 84 in head (in specimens of 120 to .170 mm.) ... 30. melanotama , 

y. Pharyngeal teeth small; outer teeth of jaws forming a close-set series, 
usually bicuspid in young, some or all conical in adult. 

* Lower jaw a little shorter than upper ... 31. gnent fieri. 

m Jaws equal; 18 or 19 dorsal spines . 32.' melanonotus. 

Jaws equal or lower a little projecting; 15 to 17 dorsal spines, 
f Maxillary extending to vertical from anterior edge of eye. 

S or 0 gill-rakers on lower part of anterior arch . 33. brevis. 

12 gill-rakers ; 35 or 86 scales; caudal peduncle 14 as long 

us deep ....'.................. 34 , notnt(enia. '• 

11 to 13 gill -rakers; 37 to 39 scales; caudal peduncle If 

to2 as long* as deep............. v 35, lupturns. . 

ff Maxillary not extending to below eye. 

Scales 35 to 37; last dorsal spine-to '4head ............... 30. rhoeutesii. 

Scales 33 or 34 ; last dorsal spine quite § head .... 37. atriUmintus, 

o. Pharyngeal teeth slender ; outer teeth of jaws conical, rather strong, 
and spaced. 

* Third anal spine as long ns last dorsal; pelvic tins shorter than 

head ................,. 88, spilorhgurh us. 

** Third anal spine shorter than last dorsal; pelvic tins as long as 
head. 

Maxillary not quite reaching vertical from anterior edge 

of eye......................... 39. hmgipes. 

Maxillary nut nearly reaching vertical from anterior edge 

of eye _................................... 40. cteruleits. 

h. Coloration silvery, sometimes with faint dark cross-bars. 
a., Maxillary extending to bedew anterior edge of eye. 

Lower pharyngeal with a group of enlarged teeth with 

spherical crowns ............................ 41. macrochir. 

Posterior teeth of 2 middle seines of lower pharyngeal 

somewhat enlarged ......... ................................... 42. argyrvsoma. 


J 1 include J£. modestm here, but its Coloration is unknown; the type, as 
preserved, is uniformly brownish. 
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3. Maxillary not extending' to below eye. 

Lower jaw a little the shorter; 12 or 13 gill-rakers on lower 

part of anterior arch.. 

Jaws equal anteriorly; 11 gill-rakers on lower part ot 

anterior arch.... 

Jaws equal; 15 or 10 gill-rakers . 

Lower jaw a little the shorter; 16 or If gill-rakers . 


43. mcteropldlmlmas. 

1 k 7;: arise as. 

■15. i norm it ns. 

40, mierenf.odoi). 


2. Prtemaxillavy pedicels extending to between middle ot orbits. 

47. enrinosfoiuus. 

II. Snout longer than postorbital part of head. 

A. Lower jaw-prejecting; maxillary not extending to below eye. 

Teeth cuspidate : caudal emargirmte . 48. pr&m'bUaUs, 

Teeth conical; caudal truncate. 46. cow press leaps. 

13. Jaws equal anteriorly; maxillary not extending to below eye. 

15 to 17 gill-rakers on lower part of anterior arch . 50. maernrhimehtrs. 

19 or 20 gill-rakers on lower part of anterior arch . 51. rostra tvs. 


C. Jaws equal anteriorly; maxillary extending to below eye. 

52. MKoroafoMif; 


1. Haplocmeomm livixgstgxii G until., 1803. 

Haplodkromis livingstonil (part.) Boulting*. 'Cab. Air. Fish, in. 

p. 286, tig. 194. 

Depth of body 2 A to 3 in length, length of head 2| to 3. 
Snout with straight profile, li to 2 diameter of eye, which is 4 : J 
to 54 in length of head, in ten-orbital width >U to 4, depth of pree- 
orhital 3 jto 4. Lower jaw projecting; maxillary not extending 
to below eye ; teeth in 3 or 4 series, outer bicuspid and inner 
tricuspid in young, all conical in adult, 50 to 60 in outer series of 
upper jaw, 4 or 5 series of scales on cheek. 11 or 12 gill-rakers 
on lower part of anterior arch..: Pharyngeal teeth small. 33 to 
35 scales in a longitudinal series, 6 or 7 from origin of dorsal to 
lateral line. Dorsal XYI 10-11 ; last spine j to -• length of head. 
Anal f II 9-10 ; third spine ^ to *4 head. Pectoral a little'shorter 
than head, reaching origin of'anal. Caudal truncate or slightly 
emargiuate. Oa-udal peduncle longer than deep. Silvery ($ ) 
or bluish grey (t? ); a dark bar from eye to end of maxillary ; a 
large opercular spot'; .body .marbled with 'blackish, -the spots and 
bands constantly nearly as in the figure of the type.; pectoral 
with series of small spots,on'the rays-; dorsal and anal, in male, 
blackish with pale edge. 

The type, 120 mm. long, and three'specimens of 200 to 200 nun. 
(Wood)/ 

2. Haplochromis polystigma, sp. n. (PI, I.) 

IJaploekromk limngstordi ( part.) Bouleng. Cat. Afr. Fish. iii. 

p. 286. 

.Depth of body 2| to 3 in' length, length of head about 3. 
Snout with straight profile, 1| to 21 diameter of eye, whicli is. 4 
to 6 in length of head, interorbital width 3-J- to 4, depth of prm- 
orhital 3| to.4|. Jaws equal anteriorly ; maxillary not extend¬ 
ing to below eye; teeth in 3 or 4 series in tipper jaw, 2 or 3 in 
lower, outer bicuspid and inner tricuspid in young, all conical 
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in adult, 50 to 65 in outer series of upper jaw. 4 or 5 series of 
scales on cheek* 10 to 13 gill-rakers on lower part of anterior 
arch. Pharyngeal teeth small* 32 to 34 scales in a longitudinal 
series* 6 from origin of dorsvl to lateral line. Dorsal XT I 10- 
11; last spine A to -l length of head. Anal 111 9-10 ; third 
spine usually a little shorter than last cl ox-sal. Pectoral as long 
as or a little shorten- than head, nearly or quite reaching anal. 
Caudal truncate or slightly emargiuate. Caudal peduncle longer 
than deep. Body with large irregular brown spots tending to 
run together-to form. 3 longitudinal. Lands; head, body, and 
vertical fins covered with numerous small dark- spots; pectoral 
with series of spots on the rays. 

Six specimens ( Wood), 120- 210 mm. in total length; two 
others ( Rhoades , Cminington) also belong to this species.' 

3. HAPLOcaiioAris maculimanus, sp* n. 

Paralilapia viodesta (part.) Bouleng. Cat. Air. Fisb.iii. p. 326. 

Depth of body 2y in length, length of head nearly 3. Snout 
with straight profile, shorter than • postorhital part of head.' 
Diameter of eye 5 in length of head, a little less than pneorbital 
depth, g depth of cheek; interorbital width 4 in head, daws 
equal anteriorly; maxillary not extending to below eye; teeth 
conical, in 4 series, about 80 in outer series of upper jaw. 
5 series of scales on cheek. 11 gill-rakers on lower part of 
anterior arch. Pharyngeal teeth small. 83 scales in a longi¬ 
tudinal series, 7 from origin of dorsal to lateral line. Dorsal XYT 
11. Anal III 10; third spine £ head, a little shorter than last 
dorsal. Cauda! peduncle a little longer than deep. Traces of 
da,rk cross-barspectoral with several transverse series of small 
dark spots. . 

A .single .specimen, 190 mm. long {Moore), 

4. HAPLOcunowTs simulans, sp. ix. (Text-fig. 5.) 

Depth of body 2| in .the-..length,, length of head 3 to 31. Snout 
with straight or convex profile, 1J to 1:| diameter of eye, which 
is 3| to 41 in length of head, interorbital width 4, depth: of piw- 
orbital 4 to 41. da ws equal anteriorly ; maxillary not extending 
to below eye ; teeth in 4 to 6 series, outer bicuspid, or posteriorly 
conical in adults, 60 to 75 in outer series of upper jaw. 3 or 4 
series of scales on cheek. 10 gill-rakers on lower part of anterior 
arch. Pharyngeal teeth small. 32 to 34 scales in a longitudinal 
series, 6 or 7 from origm of dorsal to lateral line. Dorsal XTI 
10-11 ; last spine ^to more "than | length of head. Anal III -9 ; 
third spine as long as last dorsal. Pectoral as long as or a little 
shorter than head, nearly or quite reaching anal. Caudal trun¬ 
cate or slightly emarginate. Caudal peduncle as long as or a 
little longer than. deep. Silvery or yellowish ; a dark bar below 
eye ; an opercular spot; 4 large dark spots on back alternating 
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wMl) 4 very large, vertically expanded spots on side, the spots 
m !Sn»e times con fluent to form broad irregular cross-bands; dorsal 
and anal dusky with yellow margin, or anal pale yellow ; caudal 
dnsildy above, yellow below. 

I'd)or specimens, 130 to 190 mm. in total length (I food). 


Text-figure 5. 



„ Tl.Sii.fe species bears a great resemblance and is probably closely 
related to Cyrtocam venusta r hut differs in the structure of the 
spiiwus dorsal fin. 


3 , TIaplochromis suboculaius Guntil., 1893. 

P, U. S. p. 621, pi. liv. fig. B. 

Tihpia johnstonl (part.) Bouleng. Out. Air. Fish. iii. p. 249. 

Depth of hotly 3 to' in length, length of head 34 to 3|. 
Biscay with straight or slightly convex profile, a little longer than 
diameter of eye, which is 31 to 3| in length of head ; inter- 
orlwWl width 3| to 4 in head, depth of prmorbital 4|, Jaws 
equal.3anteriorly ;.-maxillary not extending to below eye; teeth in 
4 ox d series, outer bicuspid, 40 to 50 in outer series of upper 
jaw, 3 series of scales on cheek. iO gili-ra,kers on lower part of 
anterior arch. Middle -pharyngeal teeth' enlargedyrouinled, blunt. 
32 or* 33 scales in a longitudinal series, 5 or 6 from origin of 
dorsad to lateral line. Dorsal XV 11-12; last spine $ to 4 length 
of henfe. Anal III 8; third spine j to f head. Pectoral as long 
asImm L nearly or quite reaching anal. Caudal truncate or slightly 
emargiinate. Caudal peduncle 14 to 1| as long as deep. Two 
dark fcrs across nape; 4 dark spots at base of dorsal alternating 
with series above middle of side; 2 large spots on caudal 
pelmuede; dorsal and caudal with series of spots. 

tm specimens, 120 and 140 mm in total length. 
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6. Haplochkomis ornatus, sp. n. (Text- fig. 6.) 

Depth of body equal to length of bead, 2q- in length of fish. 
Snout with slightly convex profile, as long as postorbital part of 
head. Diameter of eye 11 depth of prf.eorb.ital, greater than 
depth of cheek, 3d in length of head : interorhitai width 4 in 
length, of head. Jaws equal anteriorly; lips thick; maxillary 
not extending to below eye; teeth in 3 series in upper jaw, 4 in 
the lower ; 52 bicuspid teeth in outer series of upper jaw. 3 series 
of scales on cheek. 12 gill-rakers on lower part of anterior arch. 
Middle pbaryi*goal teeth, enlarged, rounded, blunt. 31 scales in 
a longitudinal, series, 0 from origin of dorsal to lateral line. 
Dorsal XT I 10; spines rather strong, last a. little more than J 
length ’of head. Anal III 9; third spine stronger than dorsals, 


: Text-figure (J. 



ITaptoekromti oma tm. f. 


| head. Pectoral ..nearly us long as head, reaching anal. Caudal 
feebly emarginate. Caudal peduncle a little longer than deep. 
►Silvery; an opercular spot and a spot above eye ; 5 dark spots at 
base of dorsal alternating with a series above middle of side; 
2 dark bars across upper 1 of caudal peduncle ; dorsal and caudal 
with series of spots. 

A single specimen, 140 min. in total length ( Wood). 

7. 11 A P LOO HE OM IS JOHNSTON! Gitnth., 1893. 

Tilapia johnstoiii (part.) Bonleng. Cat. Afr. Fish. iii. p. 249. 
fig. 167. 

Depth of body 2f in length, length of head 3. Snout with 
straight profile, as long as postorbital part of head. Diameter of 
eye 4 in length of head, interorbital width 4|, depth of pr«- 
orhital 4^. Lower jaw projectingp maxillary not. .extending to 
below eye; teeth in 3 or 4 series, outer bicuspid, 50 in outer 
series of upper jaw. 3 series of scales on cheek. 11 gill-rakers 
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on lower part of anterior arch. Pharyngeal teeth .small, com¬ 
pressed. 31 scales in a longitudinal series. 5 from origin of dorsal 
to lateral line. Dorsal XVI 10; last spine a, little less than i 
length 'of head. Anal III 9; third spine stronger than dorsals, 
nearly J head. Pectoral i head, reaching origin of anal. Caudal 
trim cate or slightly emargtriate. Caudal peduncle 1| as long as 
deep. Silvery; a dark bn* from eye to angle of mouth; 6 dark 
bars on body, the first downwards from nape, the fifth from end 
of dorsal to behind anal ; series of spots on dorsal and caudal. 

The type, 120 nun. in total length. 


8, Haplgchromis' sjsxfascjatus, sp. n. (Text-fig. 7.) * 

Depth of body 2;i to 2 A in the-length, length of head 3. Upper 
profile of head a little concave; snout 1.A to 2 diameter of eye, 
which is 4 to; 5 in length of head, interorbital width 3j| to 4|, 
prreorbital depth -1 to 4b Lower jaw projecting ; maxillary not 


Text-figure 7, 
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extending to below eye : teeth in 3 to 5 series, 40 to 00 bicuspid 
teeth in outer series of upper jaw. 3 or 4 series of scales On 
cheek. 11 or 12 gill-rakers on lower part of anterior arch. 
Lower pharyngeal with a group of moderately enlarged blunt 
rounded teeth in the middleV-posteriorly.- 32 scales in a longi¬ 
tudinal series, 6 from origin of dorsal to lateral line. Dorsal XV 
11; last spine f to nearly | length of head. Anal III 8-9; 
third spine stronger than last dorsal, ^ to £ head. Pectoral 4 to § 
length of head, reaching origin of anal Caudal truncate or 
slightly eraarginate. Caudal peduncle If; as Jong as deep. Body 
with 6 blackish cross-bars; dorsal and caudal with series of spots. 

Two specimens, 100 and 170 mm. in total length (Wood). 
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9, Haplochromis kirkii Gti.nth., 1893. 

Tilapia kirkii, (part.) Bon I eng. Cat. Afr. Fish. iii. p. 251, fig. 169. 

Depth of. body 21 to 2| in length, length of head about. 3. 
Snout with straight profile, 1| to 11 diameter of eye, which is 3| 
to 4:J in length of head, in adult equal to prawbital depth; inter- 
orbital width 3| to 41 in length of head. Lower jaw a little 
projecting; maxillary extending to between nostril and eye; 
teeth in 4 or 5 well-separated series, inner tricuspid, outer 
bicuspid; 40 to 45 in outer series of upper jaw. 3 or 4 series of 
scales on cheek. 11 or 12 gill-rakers on lower part of anterior 
arch.. Middle pharyngeal teeth stout and blunt. 31 to 33 scales 
in a longitudinal series, 5 or 6 from origin of dorsal to lateral 
line. Dorsal XV 10-11 ; last spine to :j length of head. 
Anal III 8-10 ; third spine as long as or a little shorter than last 
dorsal. Pectoral as long as or a little shorter than head, read ling 
origin of anal. Caudal truncate or slightly emargiiiate. Caudal 
peduncle L| to 1| as long as deep. A dark stripe from operculum 
to caudal. Usually .a .stripe or a, series of spots above upper 
lateral line and-•another art base of dorsal; dorsal and caudal with 
series of spots : anal with ocelli in males. 

Seven specimens, 100-160 min. long (Johnston, Jtendcdl, Wood), 


■ Text-figure 8. 



I£ap lock rmn is si mil is. f. 


10. Haplqchromis similis, sp. n. (Text- fig. 8.) 

Depth of body 21 to 2£ in length, length of head 3 to 3-|-, 
Snout with straight or slightly convex profile, as Jong as or 
longer than diameter of eye, which is to 3f in length of head, 
greater than prseorbital depth ; interorbifcal width 3| to 3| in 
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length of head. Jaws equal anteriorly ; maxillary ending between 
nostril and eye; teeth in 4 to 6 series, outer l)icuspid, inner 
tricuspid, 40 to 52 in outer series of upper jaw. 5 or 4 series of 
scales on cheek. 11 to 13 gill-rakers on lower part of anterior 
arch. Pharyngeal teeth small. 32 or 33 scales in a longitudinal 
series, 5 or 6 from origin of dorsal to lateral line. Dorsal XX r l- 

XYII 9-10 ; last spine £ to 4 length of head. Anal III 9.10; 

third spine a little shorter than last dorsal. Pectoral as long as 
or a little shorter than head, nearly or quite reaching anal. 
Caudal truncate or slightly emarginate. Caudal peduncle 1 £ to 
H as long as deep. Coloration as in //. hvrkri. 

Five specimens, 120-150 mm. long ( Wood), 

11. Haplochromis brevioeps, sp. n. (Text-fig. 9.) 

Depth of body 3 in the length, length of head 3f. Snout a 
little shorter or longer than diameter of eye, which is 3 to 3 if in 
length of head, greater than depth of pneorbital or cheek; inter- 
orbital width 4 in length of head, daws equal anteriorly; 
maxillary not extending to below eye; teeth in 2 or 3 series; 



Haplochromis breviceps. §. 


45 to 60 bicuspid teeth in outer series of upper jaw ; 2 series of 
scales on cheek. 14 gill-rakers on lower part of anterior arch. 
Pharyngeal teeth small. 33 to 35 scales in a longitudinal series, 
5 or 6 from origin of dorsal to lateral line. Dorsal XVI-XVII 
11; last spine | length of head. Anal III 9 ; third spine 
stronger than dorsals, | or a little more than J head. Pectoral 
as long as head, not reaching anal. Caudal emarginate. Caudal 
peduncle 1if as long as deep. Silvery; a narrow dusky band 
from opercular'spot to base of caudal, another along upper lateral 
line, a third at base of dorsal. Dorsal and caudal with series of 
orange spots; male with ocelli in anal. 

Two specimens, 85 and 135 mm. in total length (Wood), 
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12. Haplochromis microstoma, sp, n* (Text-fig. 10.) 

Tilapia hirJdi (part.) Bouleng. Cat. Afr. Fish. iii. p. 251. 

Depth of body 3 in length, length of head 3| to 34. Snout 
straight, as long as or longer than diameter of eye, which is 3| 
to 4 in length of head, a little or considerably greater than prse- 
orbital depth ; interorbital width 4 in length of head. Mouth, 
small; jaws equal anteriorly; maxillary ending a little behind 
nostril; teeth in 4 well-separated series, inner tricuspid, outer 
bicuspid, 24 to 30 in outer series of upper jaw. 3 or 4 series of 
scales on cheek. 11 gill-rakers on lower part of anterior arch. 


Text-figure 10. 



Hajoloehromis microstoma . t 


Pharyngeal teeth small. 33 or 34 scales in a longitudinal series, 
5 or 6 from origin of dorsal to lateral line. Dorsal XYI1 11; 
last spine | to i length of head. Anal III 9; third spine a, little 
shorter than last dorsal. Pectoral as long as head, not reaching 
anal. Caudal deeply emarginate. Caudal peduncle 14 as long as 
deep. Silvery; a dark lateral band from operculum to base of 
■caudal; "two series of small dark spots, one at base of dorsal, the 
other above lateral line ; dorsal spotted. 

Two specimens, 80 mm, (Wood) and 115 mm, (Rhoades) in 
length. 

13. Haplochromts uroivexia, sp. n. (Text-fig. 11.) 

Depth of body 2| to 3 in length, length of head 24 to 3, Snout 
with straight upper profile, in adult as long as postorbital part 
of head. Diameter of eye 4 to 4| in length of head, equal to 
or a little less than praeorbital depth, less than depth of cheek; 
interorbital width 3f to 4 in length of head. Lower jaw a little 
projecting ; maxillary not quite reaching vertical from anterior 
edge of eye; teeth conical in 2 or 3 series, 35 to 45 in outer 

Proc. Zool. Soc. — 1921, No. XLYII. 47 
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series of upper jaw. 3 or 4 series of scales on cheek, II or 1,2 
gill-rakers on lower part of anterior arch. Pharyngeal teeth 
slender. 33 scales in a longitudinal series, 5 or 6 from origin of 
dorsal to lateral line. Dorsal XYI 9-10 ; last spine about -|- 
length of head. Anal III 8-9 ; third spine stronger and shorter 
than last dorsal. Pectoral 4 head, nearly or quite reaching anal. 


Text-figure 11. 



JZaplachromis urot<enia. f. 


Caudal truncate or feebly emarginate. Caudal peduncle 14 to 
If as long as deep. A series of about 8 dark spots near dorsal 
profile, a second above lateral line, a third on middle of side 
posteriorly confluent to form a band ; dorsal with series of spots, 
Three specimens, 170 to 200 mm. in total length (Wood), 


14. Haplochkomis fuscotjsniatus, sp. n. (Text-fig. 12.) 

Depth of body 2| in length, length of head 2f. Head 2$ as 
long as broad. Snout a little concave in front of eye, thence 
straight, nearly twice as long as diameter of eye, which is 5 in 
length of head, interorbital width 5, pimorbital depth 4. Lower 
jaw a little projecting; maxillary not quite reaching vertical 
from anterior edge of eye; teeth conical, in 3 series, 60 in 
outer series of upper jaw. Cheek with 4 series' of scales, depth 
If diameter of eye. 12 gill-rakers on lower part of anterior 
arch. Pharyngeal teeth small. 34 scales in a longitudinal 
series, 6 from origin of dorsal to lateral line. Dorsal XYI 11; 
spines strongly increasing to last, which is $ length of head! 
Anal III 10; third spine stronger and a little shorter than last 
dorsal. Pectoral $ head, nearly reaching anal. Caudal truncate. 
Caudal peduncle 1|- as long as deep. Sides yellowish; a dusky 
band on middle of side, a second backwards from base of pectoral * 
a series of dusky spots at base of dorsal, connected with a second 



CICHUD FISHES OF LAKLS KVASS A. 607 

series which form an interrupted band on and above lateral line. 
Dorsal with series of spots. Anal with some pale (? red) round 
spots. 

A single specimen, 175 rnm. in total length {Wood), 


Text-figure 12. 



Map! ovh rom is fascot an ia tits. 


15. II aplochuomis ixoLoxassiA, sp*,n. 

Pamtilapia dimidiata '.(part.) Bouleng. Cat. Afr. Ifisb. iii. 
p, 360, fig. 244. 

Depth of body,'3| in length, length of head 3. Snout de- 
eurveil, shorter than postorbital part of head. Diameter of eye' 
44 in length of head, equal to interorbital width or praeorbitai 
depth, less than depth of cheek. Lower jaw a little projecting; 
maxillary not extending to below eye ; teeth mostly conical, in 
4 series in upper jaw and 3 in lower, 60 in outer series of upper 
jaw. 4 series of scales on cheek. 11 gill-rakers on lower part of 
anterior arch. Pharyngeal teeth slender. 30 scales in a longi¬ 
tudinal series, 5 from origin of dorsal to lateral line. Dorsal 
XVII 12 ; last spine | head. Anal III 10; third spine stronger 
and nearly as long as last dorsal. Pectoral | length of head. 
Caudal einnrginate. Caudal peduncle 14 as long as deep. A 
dark lateral band from eye to base of caudal fin; soft dorsal 
with series of spots. 

A single specimen (Moore), 190 mm. in total length. 

16. Haplochromis stkigatus, sp. n. (Text-fig. 13.) 

Depth of body 2| to 2i in length, length of head 24 to 3. Snout 
with straight or slightly concawe profile, as long as postorbital part 
of head. Diameter of eye 4 to 4| in length of head, equal to 
depth of prseorbital or interorbital widths less than depth of cheek. 
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Mouth oblique; lower jaw, projecting; maxillary not extending* 
to below eye; teeth conical, triserial, 55 to 60 in outer series ^ ot 
upper jaw. 3 or 4 series of scales on cheek. 12 or 13 gill- 
rakers on lower part of anterior arch. Pharyngeal teeth small. 
33 or 34 scales in a. longitudinal series, 6 from origin of dorsal, 
to lateral line. Dorsal XV-XVI 11; last spine longest soft 
rays to | length of head. Anal III 10- LI; third spine stronger 
and shorter than last dorsal. Pectoral nearly as long* as head, 
reaching anal. Caudal truncate. Caudal peduncle 1| as long 
as deep. Silvery; a blackish stripe, half as broad as a scale, 
from operculum to base of caudal. Dorsal with series of orange 
spots ; other tins yellowish ( $ ) or pel vies and anal blackish with 
red margin (d ). 

Three specimens, 170 to 185 mm. in total length (Wood)-. 


Text-figure 13. 



JBCaploeftromis stvitjatus. 


17. Haplochromis himihiatus 0 iinth., 1864, 

Depth of body 4 in length, length of head 84. Snout with 
straight upper profile, a little shorter than postorbital part of 
head. Diameter of eye 5 in length of head, equal to piworbital 
depth, slightly exceeding* interorbital width. Motith oblique; 
lower jaw projecting; maxillary ending far in front of eye; 
teeth conical, in 3 series in upper jaw, 2 in lower; 44 in 
outer series of upper jaw; anterior teeth of second series in 
upper jaw enlarged. 3 or 4 series of scales on cheek, 11 gill- 
rakers on lower part of anterior arch. Pharyngeal teeth small. 
35 scales in a longitudinal series, 5 from origin of dorsal to 
lateral line. Dorsal XVT 11; last spine j length of head. 
Anal III 11; third spine as long as and stronger than last 
dorsal. Pectoral f length of head. Caudal slightly emarginate. 
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Caudal peduncle twice as long as deep. Silvery; an opercular 
spot; a blackish lateral stripe, half as broad as a scale, ending in 
a spot on base of caudal fin. 

A specimen of 165 mm. (Wood)) described above, lias been 
compared with the type, a skin 220 mm. long. 

18. Haplocjhkomis auiiitus, sp, n. (Text-fig. 14.) 

.Depth of body 2i in length, length of head 3. Snout 
convex, a little shorter than diameter of eye, which is twice 
pra;orbital depth, 3 in length of head ; interorbital* width 
in head. Jaws equal anteriorly ; maxillary extending to below 
eye; teeth in 2 series; 66 bicuspid teeth in outer series of upper 
jaw. 3 series of scales on cheek. 13 gill-rakers on lower part of 
anterior arch. Pharyngeal teeth small. 32 scales in a longi¬ 
tudinal series, 5 from origin of dorsal to lateral line. Dorsal 


Text-figure 14. 



JIapiochrom is aurltus. Nut. size*. 


X V 10 ; last spine a little less than | length of head. Anal III 9 ; 
third spine stronger than and nearly as long as last, dorsal. 
Pectoral as long as head, reaching anal. Caudal rattier deeply 
ein:i rginate. Caudal ped uncle a little longer than deep. Silvery; 
a blackish opercular spot; a dark spot on lateral line below 
spinous dorsal; series of spots on soft dorsal and caudal. 

A. single specimen, 80 mm. in total length (Wood). 

19. Haploc iiromis tetrastigma Giintlu, 1893. 

TUctpia tetrastigma Bouleng. Cat. Air. Fish, iii, p. 250, fig. 168. 

Depth of body 2 i to 2-f- in length, length of head about 3. 
Snout with straight or convex profile, nearly as long as post- 
orbital part of head. Diameter of eye 3| in length of head, 
interorbital width 4, prmorbital depth 4. Jaws equal anteriorly ; 
maxillary not extending to below eye ; teeth in 3 or 4 series, outer 
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bicuspid, about 60 in outer series of upper jaw. 3 or 4 series 
of scales on cheek. 10 or 11 gill-rakers on lower part of anterior 
arch. Lower pharyngeal a small weak, plate bearing small 
compressed bicuspid teeth. 30 to 32 scales in a longitudinal 
series, 5 from origin of dorsal to lateral line. Dorsal XIY- 
XY 10-11; last spine | to | length of head. Anal Ill 8-9 ; 
third spine a little shorter tlym last dorsal. Pectoral as long 
as or a little shorter than head, reaching origin of anal or 
a little beyond. Caudal slightly emarginate. Caudal peduncle 
1| to l.J as long as deep. Silvery; four blackish spots, the first 
on operculum, the second on upper lateral line below spinous 
dorsal, the third on side below soft dorsal, the fourth at base of 
caudal. 

Three of the types, 105 to 110 mm. in total length. 

20. Haplochromis placodon, sp. n. (Text- tig. 15.) 


Depth of body 2J to 2| in length, length of head about 3. 
Snoot with straight or convex profile, shorter than postoybital 
part of head. Diameter of eye equal to or greater than depth 



Jlaphu'hramis plavodon. -L 


of pneorbital. 3| to 4| in length of head, interorbital width 3,’ 
to 3|. Jaws equal anteriorly, lower | length of head; maxillary 
not extending to below eye; teeth in" 4 or 5 series, outer 
bicuspid, 50 to 55 in outer series of upper jaw. 3 or 4 series of 
scales on cheek. 8 or 9 gill-rakers on lower part of anterior 
areln Leaver pharyngeal a large and strong plate hearing large 
rounded flat teeth. -.31 to 3.3.: scai6s..'in ba. longitudinal series, 
4 or 5 from origin of dorsal to lateral line. Dorsal XYI 10-11; 
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last spine | to 4 length of head. Anal III 8-9 ; third spine 
to | head. Pectoral as long as head, extending nearly to middle 
of anal. Caudal emarginate. Caudal peduncle 1-| to as long 
as deep. Silvery; a bladdsli spot on operculum; two large 
blackish spots on upper lateral line, expanding upwards towards 
spinous and soft dorsal; a blackish spot at base of caudal. 
Dorsal and caudal with series of orange spots; males with a 
pale edge to dorsal and lower fins dusky, the anal with ocelli. 

Five specimens, 130 to 180 mm. in total length {Wood). 

21. Haplochrqmis intermedius Giinth., 1864. 

Paratilcqna intermedia (part.) Bouleng. Cat. Afr. Fish, iii, 
p. 363. 

. Depth of body 2| in length, length of head 3. Snout with 
straight profile, shorter than postorbital part of head. Diameter 
of orbit nearly equal to depth of pneorbital, which is 4| in 
length of head. Jaws equal anteriorly or lower perhaps slightly 
projecting; lower jaw f- length of head; premaxillary pedicels 
not reaching orbits; maxillary not extending to below eye; 
teeth small, conical, in 2 or 3 series, about 70 in outer series of 
upper jaw. 4 series of scales on cheek. 34 scales in a longi¬ 
tudinal series, 5 from origin of dorsal to lateral line. Dorsal 
XVI 11; spines strongly increasing to last, which is nearly -J 
length of head. Anal III 9 ; last spine head. Pectoral as 
long as head, reaching anal. Caudal rather deeply emarginate. 
Caudal peduncle a little longer than deep. Silvery; traces of 
two dark spots on upper lateral line; dorsal with series of spots 
and a pale edge ; anal with several spots. * 

The type, a sldn, 185 mm. long. 

Boulenger’s figure (Cat. Afr. Fish. iii. fig. 247) represents the 
body and fins correctly, but the head is inaccurate, the pneorbital 
being too narrow; also the four black spots depicted are taken 
from a specimen of IL qiiadrimmulttiits* 

2L ■ intermedins is well distinguished from JI. quodrimaculaius 
by the deeper pramrbital, deeper cheek with 4 series of scales, 
shorter premaxillary pedicels, the number of dorsal spines (16 
instead of 17 or 18), and the form of the spinous dorsal fin. It 
shows much closer agreementwith II. placoden, but has the 
teeth in fewer series, smaller, and conical instead of cuspidate; 
also the lower jaw is notably longer. 

22. Haplqchromis modestus Giinth., 1893. 

Paratilcqna modesta (part.) Bouleng. Cat. Afr. Fish. iii. p. 326, 
fig. 219. 

Depth of body 3 in length, length of head 2-f. Snout with 
straight profile, as long as postorbital part of head. Diameter 
of eye' 4| in length of head, a little greater than prmorhitnl 
depth, equal to depth of cheek; interorbital widtlx5 Indengtk 
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of head. Lower jaw projecting; end of maxillary not far short 
of vertical from anterior edge of eye; teeth conical, in 3 
series, 70 in outer series of upper jaw. 4 series of scales on 
cheek. 12 gill-rakers on lower part of anterior arch. Pharyn¬ 
geal teeth slender. 32 scales in a longitudinal series, 5 from 
origin of dorsal to lateral line. Dorsal XYI 11; last spine 
length of head. Anal III 10 ; third spine stronger and slightly 
shorter than last dorsal. Pectoral'? Caudal ? (perhaps truncate). 
Caudal peduncle as long as deep. Colour ? • 

A single specimen, 150 mm. in total length. 

23. Haplochromis woodi, sp, n. (PI. II.) 

Paratilapia, modesta (part.) Bouleng. Cat. Afr. Pish. iii. p. 326. 

Depth of body 24 to 3 in length, length of head 2f- to 2J. 
Snout with straight profile, as long as postorbital part of head. 
Diameter of eye 3-J- to 4 in length of head, equal to or greater 
than depth of pneorbital or cheek ; interorbital width 6 to 7 in 
head. Lower jaw projecting ; maxillary not extending to below 
eye; teeth conical, in 3 or 4 series, 55 to 70 in outer series of 
upper jaw. 3 or 4 series of scales on cheek. 11 or 12 gill- 
rakers on lower part of anterior arch. Pharyngeal teeth slender. 
32. or 33 scales in a longitudinal series, 5 or 6 from origin of 
dorsal to lateral line. Dorsal XV-XYI 9-10; last spine to 

longest soft rays | to § length of head. Anal III 9-10; 
third spine stronger than and about as long as last dorsal. 
Pectoral a little shorter than head, reaching anal. Caudal 
truncate or slightly emarginate, angles sometimes rounded. 
Caudal peduncle asAlong as or a little longer than deep. 
Silvery; about 10 faint dark cross-bars ; an opercular spot; a 
series of small dark spots near dorsal profile; a large dark spot 
on side below spinous dorsal, a second below soft dorsal, a third 
at base of caudal. Dorsal and caudal with series of orange spots; 
in males.. dorsal with blackish intramarghial band and orange 
edge ; pel vies and anal blackish, latter with orange spots. 

Six specimens, 130 to 210 mm. long (Wood); two in poor 
condition (Rendcdl) also belong to this species, 

24. Haplochromis chrysonotus Bouleng.,1908. 

Paratilapia chrysonota Bouleng. Cat. Afr. Pish. iii. p. 362, 
fig. 246. ' 

Depth of body 2| to 3 in length, length of head 3 to 3^. 
Snout with straight profile, as long as or a little shorter than 
diameter of eye, which is about twice depth of prseorbital, 2f to 
3| in length of head, interorbital width about 3i Jaws equal 
anteriorly ; premaxillary pedicels extending to between anterior 
edges of orbits, length of head; maxillary not extending to 
below eye; teeth small, conical, in 3 or 4 series. 2 or 3 series 
of scales on cheek. 18 to 21 gill-rakers on lower part of anterior 
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arch. Pharyngeal teeth small. 31 to 34 scales in a longitudinal 
series, 5 or 6 from origin of dorsal to lateral line. Dorsal XV- 
XVI 9-11 ; last spine § to '§ length of head. Anal III 9-11 ; 
third spine about head. Pectoral as long as head, reaching 
anal. Caudal scaly, slightly emarginate. Caudal peduncle as 
long as or a little longer than deep. Silvery with four blackish 
spots, one on operculum, the second on and under lateral line 
below spinous dorsal, the third below soft dorsal, the fourth at 
base of caudal; males usually darker, often with yellow back. 

Several specimens, 100 to 130 mm. long. 

25. Haplochbomis qhadrimactjlatus, sp. n. 

Paratilapia intermedia (part.) Bouleng. Cat. Afr. Fish. iii. 
p. 363. 

Depth of body 2J to 2if in length, length of head 3 to 31. 
Snout with straight profile, shorter than postorbital paid of head. 
Diameter of eye 4 to 4| in length of head, depth of prceorbifcal 
5 to 5|, interorbital width 3|. Jaws equal or lower slightly 
projecting ; pnemaxillary pedicels extending to between anterior 
edges of orbits, § length of head; maxillary not extending 
to below eye ; teeth small, conical, in 2 or 3 series, 2 or 3 
series of scales on cheek. 24 to 27 gill-rakers on lower part 
of anterior arch. Pharyngeal teeth small. 34 to 36 scales in a 
longitudinal series, 5 or 6 from origin of dorsal to lateral line. 
Dorsal XVII-XVIII 11-12; spines equal or slightly increasing 
from seventh or eighth, last | to | length of head. Anal III 
10-12; third spine J to head.. Pectoral:as long as or shorter 
than head, not or "barely reaching anal. Caudal scaly, emarginate. 
Caudal peduncle a little longer than deep. A blackish spot on 
operculum, a. second under lateral line below spinous dorsal, 
usually a third between lateral lines and a fourth at base of 
caudal. 

Seven specimens (JilKoa&eSi Whyte), 170 to 200 mm. long. 

26. IIapLOCHEOMIS SPHA3EODON, sp. n. (Text-li g. 16.) 

Tilapia lateristrign (part.) Bouleng. Cat. Afr. Fish. iii. p. 253. 

Depth of body 2§ to 3 in length, length of head 3 to 3|. 

Snout with straight profile, as long as or a little shorter than 
diameter of eye, which is 3 to 3^ in length of head, interorbital 
width 4, pneorbital depth 5. Jaws equal anteriorly; maxillary 
not extending to below eye; teeth in 4 to 6 series, 40 to 60 
bicuspid teeth in outer series of upper jaw. 2 to 4 series of 
scales on cheek. 9 or 10 gill-rakers on lower part of anterior 
arch. Middle pharyngeal teeth large, with spherical crowns. 
31 or 32 scales in a longitudinal series, 5.from origin of dorsal 
to lateral line. Dorsal XV-XVI 10-12 ; last spine about -| 
length of head. Anal III 8-9; third spine usually a little 
shorter than last dorsal. Pectoral about as long as head, reaching 



704 


MR. C. TATE BEGAN ON THE 


anal. Caudal slightly emarginate. Caudal peduncle I— to Di¬ 
as long as deep. An opercular spot; a blackish band from 
nape to caudal. 

Eire specimens, 80 to 125 nun. long {Wood, Rhoades)^ and a 
skeleton. 

Text-figure 16. 




Hctploch'omis spkarodon, A. 

27. Haplochromis eiucotjenia, sp. n. (Text-fig. 17.) 

Depth of body B-t to 3| in length, length of head 3 to S$, 
Snout with straight profile, nearly as long as or shorter, than 
diameter of eye, which is 2| to 3 in length of head, interorbital 

Text-figure 17. 


§a$« 


MaplaeMomis ericotania. Nat, size. 


width 4]~, pricorbital depth 5-| to 6. Jaws equal anteriorly; 
maxillary not extending to below;:oye; teeth, in 4 series, 35 
bicuspid teeth in outer series of upper jaw. 3 series of scales on 
cheeky 10 gill-rakers on lower part, of anterior arch. Middle 
posterior pharyngeal teeth enlarged and obtuse, probably spherical 
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in adult- 31 scales in a longitudinal series, 7 from origin of 
dorsal to lateral line. Dorsal XV—XVI 11 ; last spine or a. 
little more than ^ length of head. Anal III 9-10; third spine 
as long as last dorsal. Pectoral 4 head, not reaching anal. 
Caudal slightly emarginate. Caudal peduncle 1| as long as deep. 
Silvery ; an opercular spot; 8 faint dark cross-bars on body; a 
blackish band, more or less broken up into a series of spots on 
the bars, from nape to middle of base of caudal. 

Two specimens, 65 and 72 mm. in total length ( Wood ). 

28. Haplochromis lateristriga Gun tin, 1864, (Text-fig. 18.) 

Ghromis lateristriga (part.) Guntil. P. 2LS3. 1864, p. 312. 

Tilap-ia lateristriga (part.) Bouleng. Cat. Afr. Fish. iii. p.253. 

Tilapia letkrmns (part.) Bouleng. t. c*. p. 254. 

Depth of body 2| to 3 in length, length of head 2|. Snout 
with straight upper profile, as long as postorbital part of head. 
Diameter of eye 4 to 5 in length of head, interorbital width 3| 
to 4|, depth of prseoibital 34 to 4. Bower jaw a little projecting; 



Jiaploclmmh later istriga . |. 


maxillary exposed distally, ending below nostril; teeth in 3 or 4 
series, inner small; 40 to 55 bicuspid teeth in outer series of 
upper jaw. Cheek with 3 to 5 series of scales. 13 gill-rakers 
on lower part of anterior arch. A group of large blunt teeth on 
posterior part of lower pharyngeal. 34 >scales in a longitudinal 
series, 6 from origin of dorsal to lateral line. Dorsal XY-XVI 
10—11 ; last spine g to -| length of head. Anal III 9; third 
spine stronger and a little shorter than last dorsal. Pectoral | 
or 4 head, nearly or quite reaching anal. Caudal densely scaled, 
slightly emarginate. Caudal peduncle as long as deep, A 
blackish band from in front of dorsal fin to upper part of base of 
caudal; an opercular spot; dorsal and caudal spotted. 

Three specimens : the type,va ; .'skint' ICO mm. long, a specimen 
of 185 mm. ([Food), and another of 100 mm, (Rhoades). 
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29. Haplochromis plagiot/ENIA, sp. n. (Text-fig. 19.) 

Tilapia lateristrigcc (part.) Bouleng. Oat. Afr. Fish. iii. p. 

Depth of body 2§ to ?4 in length,' length of head 3 to 3 : J. 
Snout with straight or slightly convex profile, as long as or a 
little longer, than diameter of eye, which is 3 to 4 in length of 
head, greater than prseorbital depth, equal to or greater than 
depth of cheek ; interorbital width 3| to 3| in head. Jaws equal 
anteriorly ; maxillary not extending to below eye; teeth in 2 to 
4 series; 35 to 50 bicuspid teeth in outer series of upper jaw. 
3 or 4 series of scales on cheek. 8 to 11 gill-rakers on lower part 
of anterior arch. Pharyngeal teeth small, compressed, those of 
the series on each side of middle line a little enlarged. 31 to 33 
scales in a longitudinal series, 5 or 6 from origin of dorsal to 
lateral line. Dorsal XY-XYI 10-11 ; last spine about | length 


Text-figure 19. 



Jhtplochrom is pldgiotmua, it 


of head. Anal III 8-9 ; third spine to 4 head. Soft dorsal, 
anal, and pelvic fins produced in males. Pectoral as long as or a 
little shorter than head, nearly or quite reaching anal. Caudal 
slightly eiiiargmate. Caudal peduncle longer than deep. A dark 
band from nape to middle of base of caudal; dorsal and caudal 
usually with series of spots; males darker in colour, with dark 
fins, the dorsal with a pale edge. 

17 specimens, 70 to 110 mm. in total length ( Rhoades , Wood), 
all but one with 15 dorsal spines. 

30 . Haplochromis melanomnia, sp. n. (Text-fig. 20 .) 

{ ''Depth of body 2| to 2| in length, length of head 2| to 3. 
Snout straight, declivous, nearly as long as or a little longer than 
diameter of eye, which is 3 to 3| in length of head, equal to or 
greater than interorbital width, greater than prseorbitai depth, 
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not less than depth of cheek. Jaws equal anteriorly ; maxillary 
extending to below anterior edge of eye; lips thick; teeth in 
4 or 5 well-separated seines, conical, or outer bicuspid and inner 
tricuspid in young, 40 to 50 in outer series of upper jaw. 3 or 4 
series of scales on .cheek. 9 or 10 gill-rakers on lower part of 
anterior arch. Lower pharyngeal stout; middle teeth conical or 
slightly compressed, moderately strong, set well apart, only 8 in 
the series on each side of middle line. 33 scales in a longitudinal 
series, 5 from origin of dorsal to lateral line. Dorsal XA’ -XVII 
10-11 ; last spine about f- length of head. Anal III 9 ; third 
spine stronger than dorsals, to f- head. Pectoral as long as 


Text-figure 20. 



Jiaplochromis melanot&nkt. 


head, reaching anal Caudal truncate or slightly emarginate. 
Caudal peduncle 1 -J- to If- as long as deep An opercular spot; a 
blackish band from nape to caudal; series of orange spots on 
dorsal 

Three specimens, 120 to 170 mm. in total length { Wood). 

31. Haplocrkomis guentheri, sp. n. 

Ckromis lateristrigu (]ym:t.) Giinth. P. Z. S. 1864, p. 312. 

Tilapia later isiriga (part.) Bouleng. Cat. Afr. Fish. iii. p. 253, 
fig. 170. 

PamtUapia dimidiata (part.) Bouleng. t. c. p, 360. 

Depth of body 2| to 3 in length, length of head 3 J- to 3.1. 
Snout with straight or slightly convex profile, shorter than post¬ 
orbital part of head. Diameter of eye 3| to 5 in length of head, 
greater (young) or less (adult) than depth of przeorbital, less than 
depth of cheek; interorbital width about 4 in length of head. 
Lower jaw a little shorter than upper ; maxillary not extending 
to below eye; teeth in 3 or 4 series, outer bicuspid in young, 
conical in adult, 40 to 70 in outer series of upper jaw ; anterior 
outer teeth* of lower jaw directed outwards. 3 or 4 series of 
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scales on cheek. 13 or 14 gill-rakers on lower part of anterior 
arch. Pharyngeal teeth small, none enlarged. 33 to 35 scales 
in a longitudinal series, 5 from origin of dorsal to lateral Hue. 
Dorsal XYI-XYII 10-12; last, spine f to i length of head. 
Anal III 8-10; third spine stronger and shorter than last dorsal. 
Pectoral as long as head, usually not reaching anal. Caudal 
slightly emarginate. Caudal peduncle longer than deep. (Silvery ; 
an opercular spot; a, blackish band from nape to caudal; usually 
a series of dark spots at base of dorsal; series of orange spots on 
dorsal fin. 

Seven specimens of 130 to 190 mm, (Wood), the one figured by 
Boulanger (Rhoades }, and one of the types of C. laterisiriga a 
skin 245 nun. long. 

32. Haplochuomis melanoeotus, sp. n. (Text-fig. 21.) 

Depth of body 2§ to 3 in length, length of head 8|. Profile 
of head evenly decurved. Snoutg to lg diameter of eye, which 
is 8 to 31 in length of head, greater than depth of pneorbital 


Text-figure 21. 



Haplockromis vwla nonoirs. f. 


or cheek; interorbital width 3J- to 4 in head. Jaws equal 
anteriorly; maxillary not extending to below eye; teeth in'4 or 
5 series; 40 to 60 biseuspid teeth in outer series of upper jaw. 
4 series of scales on cheek. 12 gill-rakers on lower part of ante¬ 
rior arch. Pharyngeal teeth small, none enlarged, 34 -35 scales 
in a longitudinal series, 6 from origin of dorsal to lateral line. 
Dorsal XYIII-XIX 10 ; last spine |* to | length of head, longest 
soft rays | head. Anal III 10; third spine from less than \ to 
more than f head. Pectoral as long as or a little shorter than 
head, nearly or quite reaching anal. Caudal slightly emarginate. 
Caudal peduncle 1J* as long as deep. Silvery ; a blackish band 
from nape to upper half of base of caudal. 

Two specimens, 85 and 200 mm, in total length (JFood), 
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33. Hapjlochromis .brevis Bouleng., 1908. 

Tilapia brevis Bouleng.. Cat. Afr. Fish. iii. p. 262, fig. 177. 

Depth of body 2,1 in length, length of head 2f. Snout convex, 
shorter than diameter of eye, which is twice pneorbifcal depth, 
21 to 21 in length of head: interorbital width 4 in head. Jaws 
equal anteriorly ; maxillary extending to below anterior edge of 
eye; teeth in 2 or 3 series; 65 to 80 bicuspid teeth in outer series 
of upper jaw. 3 series of scales on cheek. 8 or 9 gill-rakers on 
lower part of anterior arch. Pharyngeal teeth small. 31 scales 
in a longitudinal series, 6 from origin of dorsal to lateral line. 
Dorsal XT 12; last spine a little less than § length of head. 
Anal III 9 ; third spine stronger than dorsals, § head. Pectoral 
as long as head, reaching anal. Caudal emarginate. Cauda] 
peduncle as long as deep. Silvery ; an opercular spot; a dark 
band from nape to base of caudal. 

Two specimens, 70 and 75 mm. in total length. 

34. Haplochromis xotot/EXia Bouleng., 1902. 

Paratilapia nototcenict Bouleng. Cat. Afr. Fish, iii. p. 359* 

Depth of body 2| to S in length. length of head 2| to 3. 

Snout ciecurved, shorter than postorbital part of head. Diameter 
of eye 3f to in length of head, interorbital width 3J to 3J, 
prseoybitaj depth 4 to 4|. Jaws equal anteriorly; maxillary 
extending to below anterior margin of eye; teeth in 3 to 5 
series, outer biscuspid in young, conical in adult, 75 to 90 in 
outer series of upper jaw, 3 series of scales on cheek. 12 gill- 
rakers on lower part of anterior arch. Pharyngeal teeth small. 
85 or 36 scales in a longitudinal series, 6 from origin of dorsal 
to lateral line. Dorsal XYI-XYII 10-12 ; last spine -J- length of 
head. Anal III 9-10; third spine J to f head* Pectoral a little 
shorter than head, reaching origin of anal. Caudal emarginate. 
Caudal peduncle 11 as long as deep. An opercular spot; a 
blackish band on each side of back from origin of dorsal to caudal; 
dorsal and caudal with bars or series of spots; lower fins tinged 
with orange. 

The type and three specimens of 180 to 250 mm. ( Wood), 

35. ITaplociiromis lepturus, sp. n. (Text-fig. 22.) 

• Paratilapia rhoadesii (part*) Bouleng, Cat. Afr. Fish. iii. p. 361. 

Depth of body 34 to 3f in length, length of head 3 to 31, 
Snout decurvecl, a little shorter than postorbital part of head. 
Diameter of eye 4-J- to 6 in length of head, interorbital width 
31 to 4, depth of praeorbital 4 to 44 Jaws equal anteriorly ; 
maxillary extending to vertical from anterior edge of eye; 
teeth conical, in 3 to 6 series, 70 to 90 in outer series of 
upper jaw. 4 or 5 seines of scales on cheek. 11 to 13 gill- 
rakers on lower part of anterior arch. Pharyngeal teeth small, 
37 to 39 scales in a longitudinal series, 6 or 7 from origin of 
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dorsal to lateral line,' Dorsal XVII 11—.13; last spine from a 
little less than -J- to nearly f length of head. Anal III 10—11 , 
third spine stronger and a. little shorter than last dorsal. Pectoral 
| to g length of head, not reaching anal. Caudal, emarginate. 
Caudal peduncle If to 2 as long as deep. Silvery ; back darker ; 


Text-figure 22. 



Haploehromis Upturns . $. 


an opercular spot; a dark band from origin of dorsal to caudal 
(absent in the largest specimen, which is darker than the others); 
series of spots on dorsal. 

Five specimens of 170 to 240 nun. (Wood) and one of 360 mm. 
(Rhoades). 

36. Haploohromis rhoadesii Bouleng., 1908. 

Paraillapia- rhoadesii (part.) Bouleng. Cat. Afr. Fish, iii, p. 361, 
fig. 245. 

Depth of body 21 to 3 (adult) or 3f (young) in the length, 
length of head 24 to 3. Snout clecurved, as long as postorhital 
part of head. Diameter of eye 4 to in length of head, inter¬ 
orbital width 4 to '-depth, of prseofbital 3| to 4|. Lower jaw 
usually a little projecting ; maxillary not extending to below eye ; 
teeth cuspidate in youngs conical in adult, in 3 to 5 series, 60 to 
80 in outer series of upper jaw. 4 or 5 series of scales on cheek. 
11 or 12 gill-rakers on lower part of anterior arch. Pharyngeal 
teeth small. 35 to 37 scales in a longitudinal series, 5 to 7 from 
origin of dorsal to lateral line. Dorsal XV-X.YII 11-13 ; spines 
equal or slightly increasing from sixth or seventh, last | to l 
length of head. Anal III 10 ; third spine stronger than dorsals, 
| to f head. Pectoral f to g head, reaching vent or origin of 
anal. Caudal emarginate. Caudal peduncle to If as long as 
deep. An opercular spot; body with or without faint dark cross¬ 
bars; a blackish band from nape to caudal; dorsal with series of 
spots. 

The type (250 mm.) and a series of specimens 120 to 250 mm. 
long (Wood). 
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37, Haplochromts atuit/Enxatus, sp. n. (Text-fig. 23.) 

Depth of body 2f in length, length of head 3. Snout with 
straight profile, nearly as long as postorbital part of head. 
Diameter of eye 4 to in length of head, interorbital width 4* 
depth of pvseorbital 4 to 41. Lower jaw slightly projecting; 
maxillary not quite reaching vertical from anterior edge of eye; 
teeth in '3• series*'outer bicuspid or some conical, 70 in outer series 
of upper jaw. 4 series of scales on cheek. 11 gill-rakers ..on lower 
part of anterior arch. Pharyngeal teeth small. 33 or 34 scales 
in a longitudinal series, 6 or 7 from origin of dorsal to lateral 
line. Dorsal XVI 10-11 ; spines equal or slightly increasing 1 
from the sixth, last § or a little more than f length of head. 



Kaplocktqmis. atiritamiatus. . 


Ana] III 9 ; third spine head. Pectoral as long as head,, 
extending a little beyond origin of anal. Caudal emarginate. 
Caudal peduncle 11 to If as long as deep. An opercular spot; 
a blackish band from nape to caudal; dorsal and caudal with 
series of spots. 

Two specimens, 100 and 170 mm. long ( Wood). 


38 . Haplociiromis sriLomiYxours, sp. n. (PI. VI. fig. 2 .) 
Paratihipia dimi<Uata( part.) Douleng. Cat. A fix Fish, iii.p. 300, 
Dept Is of body 3f ; to in length, length of head about 3. 
Snout deeurveri, as long as postorbital part of head. Diameter of 
eye 4§ to in length of head, Jess than depth of pneorbital or 
cheek; in terorbital width to in length of head. Lower jav 
a little projecting; maxillary not extending to below eye; teeth 
Qpnicti, in 3 or 4 series, outer strong and spaned, 2b to 40 im 
miner law, 5 at* ft series of sealer rm , Am Air TO n AIL. 


upper jaw. 5 or 6 series of scales 
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rakers on lower part of anterior arch. Pharyngeal teeth slender. 
36 scales in a longitudinal series, 6 or 7 from origin of dorsal 
to lateral line. Dorsal XVI 12; last spine yf length of head. 
Anal III 9-10; third spine as long as- and stronger than last 
dorsal. Pectoral | to -i head, not reaching anal. Caudal 
emarginate* Caudal peduncle .-If as long as deep. A large black 
spot on pneorbital; an opercular spot; a blackish band on each 
side of back from origin of dorsal to caudal. 

Seven specimens (Wood, Rhoades, Kendall) 150-240 mm. in 
total length. 


39. Haplochromis longipes, sp. n. (PL V. fig, 2.) 

Depth of body 3.4 in length, length of head 3, Snout decurved, 
twice as long as diameter of eye, which is 54 in length of head, 
less than depth of praeorbital or cheek; interorbital width 4if in 
length of head. Lower jaw a little projecting; maxillary not quite 
reaching vertical from anterior edge of eye. Teeth conical, in 
3 series, outer rather strong, 45 in upper jaw. 5 series of scales 
on eheek ; 13 gill-rakers on lower part of anterior arch. Pharyn¬ 
geal teeth slender. 37 scales in a longitudinal series, 6 from 
origin of dorsal to lateral line. Dorsal XVI 12 ; spines strongly 
increasing to last, which is § length of head. Anal III 10 ; third 
spine | length of head. Soft dorsal and anal produced, pointed. 
Pectoral f length of head; pel vies as long as head. Caudal 
emarginate. Caudal peduncle as long as deep. An opercular 
spot; a blackish band on each side of back from nape to base of 
caudal. 

A single specimen, 260 mm. in total length. 


40. Haplochromis o®ruleus. Bouleng., 1908. 

Ckmnpsockromis aeruleus Bouleng. Cat, Air, Fish. iii, p, 483 
fig. 295. 


Closely related to the preceding, differing as follows Depth 
of body 4 in length, head 3|. Bnout 24 diameter of eye, winch 
is 6 in length of head. Interorbital width 4 in head. Maxillary 
not nearly reaching vertical from anterior edge of eye, 11 gill- 
rakers on lower part of anterior arch. Caudal peduncle twice as 
long as deep. V -: 

Total length 255 mm, 4 ".: ■ / , 

41. Haplochromis macroch.tr, sp. m (Text-fig. 24.) 

Depth of body 23 in length, length of head nearly 3. 
with straight or slightly convex profile, as long as 
ti«imeter of eye, which is 3J in length of head, U depth of 
nrsem-bital or cheek • interorbital width 4 to in head. T - 
anteriorly ; maxillary extern dm or fn vm+Ai t 



Lit 80 in oui 
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cheek. 13 or 14 gill-rakers on lower part of anterior arch. A 
group of enlarged teeth with spherical crowns on posterior half of 
lower pharyngeal, 33 scales in a longitudinal series, 6 from origin 
of dorsal to lateral line. Dorsal XVI. 10; last spine f- to A 
longest soft rays § to 4- length of head. Anal III 9 ; third spine 
«|4o § head. Pectoral longer than head, reaching middle of anal. 
Caudal emarginate. Caudal peduncle longer than deep. Silvery ; 


Text-figure 24. 



Haploch ram is maerochir. •$,' 


an opercular spot; about 10 faint dark cross-bars ; dorsal and 
caudal with series of spots ; anal, in male, with several ocelli. 
Two specimens, 115 and 130 min, long ( Wood), 


42. : Haplochkomjs argyrosoma, $p. n. . (Text-fig. 25.) ■ 

Tilapia maerophthcdma (part.) Bouleng. Cat. Afr. Pish. iii. 
p. 26 i. ■ ytcyAmyv;,'y ;. '. ;■ 


Depth of body equal to length of head. 31 in length, of fish, 
►Snout deceived, shorter than diameter of eye. which is 3 in length 
of head, twice depth of prreorbital or cheek; interorbital width 5 
in length of head. Jaws equal anteriorly; maxillary extending 
to below anterior edge of eye; teeth in 2 or 3 series. 50 in outer 
series of upper jaw, mostly bicuspid, but the last few on each side 
conical: 2 series of scales on cheek. 11 gill-rakers on lower part 
of anterior arch. Last few teeth of two middle series of lower 
pharyngeal enlarged. 33 scales in a longitudinal series, 5 from 
origin of dorsal to lateral line. Dorsal XVII 10; last spine 
nearly h length of head. Anal III 9 ; third spine less than § head. 
Pectoral as long as head, reaching anal. Caudal emarginate. 
Caudal peduncle 1 i as long as deep. Silvery ; dorsal and 


wich series of spots. 
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A single specimen, one of the types of T. mm-ophthcdma, 
75 mm. in total length. 


Text-figure 25. 



Kaphn'hromte argt/rosoma. Nat. size. 


43. HABEOCHROMIS MACBOFHTHALMtTS Bouleng., 11)08. 

Tilapid macrophtliafaiia { part.) Bouleng. Oat. Mr. Fish. hi. 
p. 261, fig. 176. 

Depth of body 2| to 3 in length, length of head 5. Snout with 
slightly convex profile, shorter than diameter of eye, which .is 
24 in length of head, twice depth of prmorbital or cheek, or inter- 
orbital width. Lower jaw a little shorter than upper ; maxillary 
not extending to below eye; teeth in 2 series, 50 or 60 bicuspid 
teeth in outer series of upper jaw, anterior outer teeth of lower 
jaw directed outwards. 2 series of scales on cheek. 12 or 13 
gill-rakers on lower part of anterior arch. Last few 'teeth of 2 
middle series of lower pharyngeal a . little enlarged. 32 or 33 
scales in a longitudinal series, 5 frpni origin of ,dorsal, to lateral 
line. Dorsal XVI 10 y List spbre-.nearly:length of head. Anal 
131 8 : third .spine as long as last dorsal, JYet,oral a, little longer 
than head, extending to above^ anal. Caudal enmrginafce. 
Caudal peduncle 4J as long as deep, 'Silvery, 

Four specimens,, 70 to 80 mm. in total length (, Hkoadm ). 


'44* HAPLpoimoMjs LEueiscus r sp.ny' ; ';/(Text-iig. 2fi.) • 

Depth of body 3} to 3.* in length, length of head 3,j to 3.|. 
Snout with si.ra.ight or slightly convex profile, a little shorter 
than diameter of eye, wliich is 3 in length ot head, twice pive~ 
orbital depth : interoihiial width 41 in head. Jaws e<jual 
anteriorly ; maxillary not extending to helow eye ; teeth in 2 or 
3 series ; 45 bicuspid teeth, in outer series of upper jaw. 2 or 3 
series of scales on cheek. 1.1 gill-rakers on lower part of anterior 
iirch. Pharyngeal teeth small. 31 to 33 .scales in a longitudinal 
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stronger and as long as or a little shorter . than last dorsal. 
Pectoral i to | head, not reaching anal. Caudal emarginate. 
Caudal peduncle 1| as long as deep. Silvery ; dorsal and caudal 
with series of spots. 

Two specimens, 75 and 80 mm..long ( Rhoades , Wood), 



45. IT A plo c n rqm is iNOK nat us Bouleng., 1908. 

Tllapia inornaia Bouleng. Cat. Afr. Fish. iii. p. 5(53, fig. 178. 

Depth of body 3 | to 3| in length, length of head Snout 
shorter than diameter of eye, which is 2| to 3 in length of head 
and twice depth of pneorbital or cheek; interorbital width 4-| in 
length of head. Jaws equal anteriorly ; maxillary not extending 
to below eye ; teeth small, in 3 series ; 50 bicuspid teeth in outer 
series of upper jaw. 2 or 3 series of scales on cheek. 15 or 16 
gill-rakers on lower part of anterior arch. Pharyngeal teeth 
small, 34 to 3(5 scales in a longitudinal series, 5 from origin of 
dorsal to lateral line. Dorsal XYI-XVIII 11—12 ; last spine § 
length of head. Anal III 9 ; third spine nearly as long as last 
dorsal. Pectoral as long as head, not reaching anal. Caudal 
emarginate. Caudal peduncle 11 as long as deep. Silvery. 

Two specimens, Ho ond 95 mm. in u>tal length (AVm t 1 s). 


46. Haploohuumis muuientodox, sp. n. (Text-fig. 27.) 

Depth of body 2| to 2| in length, length of head 3| to 3|. 
Snout with slightly convex profile, a little shorter than diameter 
of eye, which is 3 in length of head, If prseorbital depth, U 
depth of cheek; interorbital width 4 in length of head. Lower 
jaw a, little shorter than upper: maxillary not extending to 

. \ ,o ... o :..... - _* t i. i, nr\ 


below eye; teeth in 2 or 3 series, outer bicuspid, abou 
upper jaw;.inner teeth of lower jaw minute,, almost ii 


s 70 in 
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on cheek. 16 or 17 gill-rakers on lower part of anterior arch. 
Pharyngeal teeth very small. 33 scales in a longitudinal series, 
5 from origin of dorsal to lateral line. Dorsal XVI 10-11 ; last 
spine §■ to longest soft rays | to | length of head. Anal 
III 8-9; third spine a little shorter than last dorsal. Pectoral 
longer than head, extending beyond origin of anal. Caudal 


Text-figure 27. 



Maplochromis micrentodon. f 


emarginate. Caudal peduncle longer than deep. Silvery, with 
traces of several dark cross-bars; dorsal and caudal with series 
of 'Spots. ■ 

■;;yTvya^pecimeri[ : s^ 110 and 115 min. long ( Wood). 


47. HAPLOCintOMlS eucikostomus, sp. n. (PL 1Y. fig. i.) 

Depfcli of body 3$ to in length, length of head 3J. Snout 
with straight profile, as long as diameter of eye, which is l\.\ in 
length of head, much greater than prmorbital depth ; inter¬ 
orbital width 31 to 3| in length of head. Mouth small, oblique; 
jaws equal anteriorly; praunaxillary pedicels extending to be¬ 
tween^ middle of orbits, f- length of head; maxillary not 
extern ling to below eye; teeth small, in 2 or 3 series, outer 
bicuspid. 3 series of scales on cheek. 1(5 or 17 gilt rakers on 
lower, paid of anterior arch. Pharyngeal teeth small, slender. 

scales in a longitudinal series, 5 from origin of doisal to 
lateral line. Dorsal XYi~XV.II 11-12; last spine ^ length, of 
head. Anal III 10; third spine stronger than dorsals, Thead. 
Pe> toral f little shorter than head, not reaching anal. Caudal 

S ‘ late, densely sealed in basal half. Caudal peduncle U as 
deep. Silvery, with traces of dark cross-bars, 
specimens, 85 and 100 mm. long (Wood), the smaller (?rf) 
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48. Haplochromis pr.eorbitalis, sp. n. (P3. III.) 

Depth of body 2| to 2j in length, length of head 2f ~3. 
Snout longer than postorbital part of head ; upper profile straight, 
obliquely descending. Diameter of eye 5 in length of head, 
interorbital width 44, depth of praaorbital 3* Lower jaw pro¬ 
jecting ; maxillary ending not far behind nostril; teeth in 3 
series in upper jaw, 4 in lower, outer bicuspid, about 70 in upper 
jaw. 4 series of scales on cheek. 9 or 10 gill-rakers on lower 
part of anterior arch. Pharyngeal teeth small, slender. 35 or 
36 scales in a longitudinal series,-6 from origin of dorsal to 
lateral line. Dorsal XV’-XVT 12-13; last spine J- or 4 length 
of head; longest soft rays | or | head. Anal III 10-11 ; third 
spine stronger than dorsals, -I or J- head. Pectoral a little shorter 
than head, reaching anal. Gandal emarginate. Caudal peduncle 
1| as long as deep. Greyish; an opercular spot; dorsal with 
oblique stripes or series of spots. 

Two specimens, 210 and 240 mm. in total length ( Wood). The 
larger has the dorsal fin higher than the other and the lower fins 
dusky; it is probably a male. 

49. Haplochromis compressiceps Bouleng., 1908. 

Paratilapia compressiceps Bouleng. Oat. Afr. Fish. iii. p. 331, 
fig. 222. 

Depth of body 3 in length, length of head 2| to 2J. Head 
4 times as long as broad; snout a little concave in front of eye, 
thence straight, longer than postorbital part of head. Diameter 
of eye 54 to 6 in length of head, equal to interorbital width, from 
•a little more than 4 to nearly | depth of prseorbital. Lower jaw 
projecting ; chin deep ; maxillary ending a little behind nostril: 
teeth conical, in 3 series. 3 or 4 series of scales on cheek. 11 
to 13 gill-rakers on lower part of anterior arch. Pharyngeal 
teeth small. 33 to 35 scales in a longitudinal series, 5 or 6 from 
origin of dorsal to lateral line. Dorsal XV-XVI 11-13; last 
spine .J length of head. Anal III 10-11; third spine as long as 
last dorsal. Caudal scaly, truncate. Caudal peduncle 1| to If 
as long as deep. Silvery ; three yellow-green bands, one along 
upper outline of head and body, the second above upper lateral 

line, the third'along middle of side. 

The type, 160 mm. long, and 3 specimens of 180-200 mm. 
(Wood), 

50. Haplochromis macrobhynchtis, sp. n. (Text-fig. 28.) 

Tilapia rostrata (part.) Bouleng. Cat. Afr. Fish. iii. p. 255. 

Depth of body 2| to 2f in length, length of head 2| to 2f. 

Snout with straight or convex profile, longer than postorbital 
part of head. Diameter of eye 5 to in length of head, inter- 
orbital width 3| to 3|, depth of praeorbifcal 3| to 4. Jaws equal 
anteriorly; maxillary not extending to below eye; teeth in 4 or 
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5 series, outer bicuspid, or posteriorly uuicuspid, about 70 in 
outer series of upper jaw. 3 ms 4 series of scales on cheek, (hill- 
rakers rather long, 15 to Iw on lower part of anterior arch. 
Pharyngeal teeth small. 114 err 35 scales in a longitudinal^series, 

6 or 7 from origin of dorsal to Intend line. Dorsal XV-XVI 1.1 ; 
last spine | length of head. Anal III 9 : third spine :j length of 
head. Pectoral f length of licsad, nearly or quite reaching anal. 
Caudal emarginate. Oaudail peduncle i| to 1 & as long as deep. 


Text-ftigure 28. 



JSaplochronia mmcrorlnjnvhns. .V 


Upper half of body with 6 dark erossrbars broken up into 3 
series of spots, the first of ik© lowest series on operculum, the 
sixth at base of caudal; dohssil yath series of spots. 

Three specimens, 190 to 210 mn. long (d r Mcl, Moore). 

51. H AFLOG H BO MIS HO&TRA'XUS Boilletlg., 1899. 

Tilapia rostrala (part.) Bo ill eng. Cat. Afr. Fish. iii. p. 255, 
fig. 172. 

Depth of body 3 : [ in length, Angth of head 2i|. Snout with 
convex profile, longer than postorbital part of head. Diameter 
of eye 4 in length of head, i ntefc'orbital width 4| , depth of pne- 
orbital 4|. Jaws equal anteriuily ; maxillary not extending to 
below eye; teeth in 3 welbsep crated series, outer bicuspid, 54 
in outer series of upper jtw. 3 series of scales on cheek. 
Gill-rakers short, 19 or 20 om lower part of anterior arch. 
Pharyngeal teeth; small. 34 scales in a longitudinal series, 
6 or 7 from origin * of doml to lateral line. Dorsal XVI 12 ; 
last spine nearly f length of h-ead. Anal III 10; third spine 
i length of head. Pectoral1 Caudal emarginate. Caudal 
peduncle 1J as long as deep, dolour nearly as in II, macro ~ 
rhynchus, but the posterior bsiirs more oblique and the fins 
unspotted. 

The-type, 105 mm.-long. 
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52. Haplogtiromxs macrostoma, sp, n. (PI. IV. fig. 2.) 

Depth of body 3 in length, length of head 2f. Snout with 
profile a little concave in front of eye, thence straight, declivous, 
21 as long as diameter of eye, which is 5h in length of head, less 
than praeorbital depth, § depth of cheek; interorbital width 4| 
in length of head. Jaws equal anteriorly; maxillary consider¬ 
ably exposed distal It, extending to below anterior ^ of eye; 
teeth small, conical, in 6 series. 6 series of scales on cheek. 
12 gill-rakers on lower part of anterior arch ; .Pharyngeal teeth 
slender. 35 scales in a.* longitudinal series, 6 from origin of 
dorsal to lateral line. Dorsal XVI 10; last spine t. longest soft 
rays less than k length of-head. Anal III 10; third spine 
stronger than dorsals, q head. Pectoral | head, not quite 
reaching anal. Caudal very slightly emangina,te Caudal 
peduncle 11 as long as deep. A series of about 8 dark spots on 
each side of back ; a second series.below..lateral line, posteriorly 
confluent-to form a band. 

A single specimen, 260 mm. in total length (Wood). 

11. Lethrinops, gen. n. 

(type Chromis lethrhms G until.), 

Differs from MaplocJwomu in the dentition. Teeth-very small 
and slender, in a few series, forming narrow hands which are 
interrupted at the symphyses ; outer teeth mostly bicuspid, often 
imieuspid posteriorly, inner uni- or tri-cuspid. 

Nyassa: four species. 

Synopsis of theSpecies. 

I. Pharyngeal teeth all small. 

Snout shorter than postorhital. part of head ; maxillary not far 

short of vertical from anterior edge of eye .... 1. alhus. 

Snout longer than postovhmil part of head; maxillary ending 

not far behind nostril ...... ...... ..... 2. macrorhynchiis , 

XI. Last few teeth of t wo middle series of lower pharyngeal somewhat enlarged. 
10 gill-rakers 011 lower part, of anterior arch 3. letkrhrus. 

12-13 gill-rakers mi lower part of anterior arch .. 4. leptiodm. 

1. LeTITRIXOPS ALDUS, Sp. 11* 

TUapia macrophthalnm (part,) Boiileng, Oat* Air. Pish, iii. 

p. 2(>1. 

Depth of body equal to length of head, 3 in length of fish. 
Snout with straight profile, as long as diameter of eye, which is 
3| in length of head, interorbital width 5, depth of pneorbital 
4J-. Jaws equal; maxillary not far short of vertical from 
anterior edge of eye; teethin2 series. 3 series of scales on. 
cheek. 10 gill-rakers on lower part of anterior arch. Pharyn¬ 
geal teeth small. 32 scales in a longitudinal series, 5 from 
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origin of dorsal to lateral line* Dorsal X VI 10. Anal 111 3 , 
third spine & length of head, a little shorter than last dorsal. 
Pectoral as '"long as head* extending beyond origin of anal. 
Caudal scaly,, emarginate* Caudal peduncle as long as deep. 
Silvery ; an opercular spot. 

A single specimen, 100 mm. in total length ( Whyte)* 

2. Lethrlyops macrorhyxchtjs, sp. n. 

Tilapia leikrmus (part.) Bouleng. Cat. Afr. Fish. iii. p. 2o4. 

Depth of body 24 in length, length of head 2|» Snout with 
straight profile, longer than post orbital parti of bead. ^ Inter¬ 
orbital region flat. Diameter of eye 4| in length of head, 
interorbital width 4|, depth of prasorbital 3. Lower jaw pro¬ 
jecting; maxillary ending not far behind nostril; teeth in 3 
series. 3 series of scales on cheek. 10 gill* rakers on lower part 
of anterior arch. Pharyngeal teeth small. 33 scales in a longi¬ 
tudinal series, 5 from origin of dorsal to lateral line* Dorsal 
XVI ,11 ; last spine | length of head. Anal III 9 ; third spine 
less than } head. Pectoral as long as head, extending nearly 
to middle of anal. Caudal scaly, emarginate. • Caudal peduncle 
1-|- as long as deep. A blackish band from nape along upper 
lateral line to base of caudal. 

A single specimen, 180 mm. long ( Whyte)* 

3. Lethrinops lethrixus Giinth., 1893. 

Tilapia lethrinus (part.) Bouleng. Cat. Afr. Fish. iii. p. 204, 
fig. 171. 

Depth of body 21 to 2|- in length, length of head 2f to 3. 
Snout with straight profile, as long as postorbital part of head. 
Interorbital region fiat. Diameter of eye 3| to 4,j in length of 
head, interorbital width 4, prmorbital depth 3 to 3|v Lower ja w 
slightly projecting; maxillary extending to between nostril and 
eye; teeth in 3 to 5 series. 3 or 4 series of scales on cheek. 
10 gill-rakers on lower part of anterior arch. Lower pharyngeal 
with the last few teeth of the two middle series a little enlarged. 
32 to 34 scales in a longitudinal series. 5 or (5 from origin of 
dorsal to lateral line. Dorsal XV-XYI 11 ; last spine from 
less than h to | length of head. Anal III 9 ; third spine ; J to f 
head. Pectoral a little shorter than head, reaching origin of 
anal Caudal densely scaled, emax'ginate. Caudal peduncle 1 1 
to 1| as long as deep. A blackish lateral stripe running back¬ 
wards above lower lateral line; sometimes a second above lateral 
line and a third near edge of back, or these may be represented 
by series of spots; dorsal spotted. 

Three specimens, 140 to 200 mm. long (Johnston, Moore)* 
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4. Lethrinops leftolox. sp. n. (Text-fig. 29.) 

Depth of body 2§ to 3 in length, length of head 2i to 34. 
Snout with steep, straight or slightly convex profile, as long as or 
a little shorter than postorbital part of head. Interorbital region 
convex. Diameter of eye 31 to 4 in length of head, interorbital 
width 34 to 5, depth of prseorbital 3 to 3J. -Lower jaw slightly 
projecting ; maxillary not extending to below eye; teeth in 3 or 
4 series. 3 or 4 series of scales on cheek. 1*2 or 13 gill-rakers 
on lower part of anterior arch. Lower pharyngeal with the last 
few teeth of the two middle series a, little enlarged. 31, to 34 
scales in a, longitudinal series, 5 or 6 from origin of dorsal to 
lateral line. Dorsal XV-XVI 10-13 ; last spine § to i length of 
head. Anal III 9-10 third spine 4 to 'j head. Pectoral nearly 


Text-figure 29. 



hetlirinops leptorion. 5 , 


as long as head, reaching anal. Caudal scaly, emarginate. 
Caudal peduncle 1] to 11 as long as debp. Silvery or bluish, 
with faint dark cross-bars ‘ an opercular spot; an oblong dark 
blotch on lateral line below spinous dorsal, from just below 
which a dark band runs backwards to the caudal; dorsal and 
caudal with series of orange spots; dorsal sometimes with a 
yellow edge; anal with several ocelli in males. 

Eight specimens, 140 to 180 mm. in total length ( Wood ). 

12. Doctmodus Bouleng., 1896. 

Differs from Haplochrorais in the dentition. Teeth, compressed, 
uni- or tri-cuspid, in 4 or 5 well-separated series; outer teeth 
large, forming a close-set series of about 20 in each jaw. 

Nyassa; a single species. 
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Docimodus johnstoni Bouleng., 189G. 

Dosimodits johistomi Bouleng. Cat. Afr, lo’sl). iii* }>. 282, 
fig. 192. 

Depth of body 2| to 3 in length, length of head 3 to d;J, 
Snout convex. 1| to 1| diameter of eye, which is equal to or 
greater than depth of pneorbital, 4 to 42 in length of head, 
interorbital width 3 to 32. Jaws strong; lower projecting; 
maxillary not extending to below eye. 3 or 4 series of scales on 
cheek. 10 or 11 ■ gill-iukers on lower part of anterior arch. 
Pharyngeal teeth small, compressed, bicuspid. 34 to 3(> scales in 
a longitudinal series, 5 from, origin of dorsal to lateral line. 
Dorsal XYI-XYII 9-11; last spine g to f length of head. 
Anal III 9-10; third spine as long as or a little shorter than 
•dorsal. Pectoral as long as head, reaching anal. Caudal scaly, 
truncate, with slight median notch. Caudal peduncle 1] to 1 f 
as long as deep. A dark lateral band from shoulder to base of 
caudal; -a series of dark spots at base of dorsal ; an opercular 
spot; dorsal with series of spots, in male with a dark iiitra- 
marginal stripe and pale edge; anal and caudal, in the male, 
dusky with pale edge. 

Pour specimens, 1(30 to 250 mm. long ( Johnston , Wood). 

13. Cyutocara Boulanger, 1902 
(type C. moorii Bouleng.). 

Differs from Uapdochroms in the structure of the spinous 
dorsal tin, which has the edge of the membrane straight between 
the tips of the spines. Teeth in several series, the outer enlarged, 
conical, or some bicuspid. 

Xvnssa. 

Synopsis of the Species* 

Jaws equal; caudal tr.u urate or slightly'einargumte ... ........... .. 1. vennstn. 

Jaws equal; caudal c-rcscentically emarginnte.'..... 2. (tmicefens. 

Lower jaw projecting' .. ...... ... ....... .. J. moorii. 

1. Cyrtocara venusta. 

Ifctplochmmis- vemwtus Bouleng. '•Oat,-'- Afr. Fish, iii. p. 287, 
fig. 195. 

Depth of body 2| to 2| iii length, length of lieaal 3 to 31, 
Snout with straight profile, as long as post orbital part of head. 
Diameter of eye 44 to 5 in length of head, equal to or a little 
less than prasorbital depth ; interorbital width 3| to 4 in length 
of head. Jaws equal anteriorly; maxillary not extending to 
below eye; teeth conical, or some of the outer bicuspid, in 4 or 5 
series, outer larger. 3 or 4 series of scales on cheek. 11 or 12 
gill-rakers 011 lower part, of anterior arch, 32 to 34 scales in 
a longitudinal series. 6 or 7 from origin of dorsal to lateral 
line. Dorsal X Y~XY X 10-11 ; last spine length of head. 
Anal III 10; third spine l head. Pectoral as long as head, 
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about • reaching anal. Caudal scaly, truncate or slightly emar- 
ginate. Caudal peduncle 11- to 11 as long as deep. Bluish, with 
large vertically expanded blue-black spots tending to form 
irregular cross-bars ; dorsal and anal with broad orange margin. 

Four specimens, 170 to 200 mm. long {Rhoades). 

Boulenger’s figure shows a'slight indication of lappets, but 
where the dorsal membrane is not tom its margin runs evenly 
between the tips of the spines. 

2. Cyrtocaea annectens, sp. n. (Text-fig, 30.) 

Depth of body 24 to 2f in'length, length of head 3? to 3p 
Occiput convex, snout straight or slightly concave, a little shorter 
than postorbital part of head. Diameter of eye 4 to 4| in length 
of head, equal to prseorbital depth; interorbital width 34 in 
length of head. Jaws equal anteriorly; maxillary not quite 
reaching to below eye; teeth conical, in 3 or 4 series, outer 


Text-figure 30. 



larger. 2 or 3 series of scales on cheek. 12 or 13 gill-rakers on 
lower part of anterior arch. 34 to 36 scales in a longitudinal 
series, 5 or 6 from origin of dorsal to lateral line. Dorsal 
XVI-XYII 11-12; last spine f head. Anal III 8-9; third 
spine stronger and shorter than last dorsal. Pectoral as long 
as ora little longer than head, reaching anal. Caudal densely 
scaled, crescentically emarginate. Caudal peduncle Ij to 11 as 
long as deep. Uniformly bluish black. 

Three specimens, 176 to 195 mm, in total length. 

This species connects C. pmmia with C\ moorii. having the 
moutli formed as in the former, butill most other characters more 
nearly agreeing with the latter. 
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■ 3. CVRTOCARA MOORII. 

Terr near the preceding species, but lower jaw projecting, 
some of the outer teeth pointing outwards, and maxillary 
extending to below eye. Occiput very convex. 3 or 4 series of 
scales ■on' - cheek. ■ II gill-rakers on lower part of anterior arch. 
Dorsal XY-XVI 11." Anal III-IY 8-9. 


14. Bn am phoch romis, gen. n.* 

(type Hemickromis longiceps Giintli.). 

Form elongate. Snout, produced, nearly or quite i length of 
head. Month with lateral cleft, ending far in front of eye; 
prannaxillaries with an anterior beak-like expansion; lower jaw- 
deep ; teeth conical, acute, biserial, or sometimes a third series 
anteriorly in upper jaw; teeth of outer series strong or mode¬ 
rately strong, set well apart; anterior teeth of second series in 
upper jaw en larged. 1(5 to 18 gill-rakers on lower part of anterior 
arch. Scales 36 to 44. Dorsal XYI-XX 11—13'.;- spines slender, 
rather short; soft fin rounded. Anal III 9-11; third spine 
about as long as and stronger tlmn last dorsal. Pectoral rather 
short. Caudal scaly, emarginate; 

Xyassa. 

; Synopsis of the Species. 

I. Scales 36 to 40. Depth 4 to 4| in length. Depth of caudal peduncle not less 
than half its length. 

A. Interorbital width about 4 in head, diameter of eye 51 to 6 (in specimens 


of 200 to 240 mm.); 3 or 4 series of scales on cheek. 

Teeth moderate, 20 to 25 in outer series on each side ............ 1. hnigicepn. 

Teeth strong, 10 to 15 in outer series on each side ...... ... ... ... 2. ftro.c. 

B, luterorhital width about 5 in head; teeth strong. 

Diameter of eye 5 in head (in specimens of 200 to 230 mm.); 

3 or 4 series of scales on cheek............... 3. macropMhahmui. 

Diameter of eye 6 to S in head (in specimens of 160 to 

330 mm.); 5 or 6 series of scales on cheek.... 4. woodl, 

II. Scales 43 or 44. Depth 4f to 5! in length. 

Caudal - peduncle 2-f as long as deep ; snout convex ............... 5. esn.v. 

Caudal peduncle 2§us long as deep; snout straight ............ 6. Icptmoma, 


1 . RhAMPHOCHROMLS LONGICEPS. 

Hemickromis longiceps (part.) G until. P. Z. S. ] 864, p, 313. 

Champsochromis longiceps (part.) Bouleng, Cat. Air, Fish. in. 
p. 434 (1915). 

Depth of body 4 in length, length of head 24. Diameter of 
eye 21 in length of snout, 5| in length of head; interorbital 
width. 4 in length of head. Jaws meeting anteriorly; chin 
prominent ; teeth moderate, 20 to 25 on each side in upper jaw, 
4 series of scales on cheek. 36 to 38 scales in a longitudinal 

* lu the c Zoological Record’ for 1916, I named O. cm'uleus as the type of 
Ckampmehromisi consequently a new name has to be found for the other species 
included in Champsochromis by Bouknger. 
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series, 5 or 6 from origin of dorsal to lateral line. Borsail XVII- 
XVIII 11-12; last spine | length of head. Anal III 9. 
Pectoral 4 length of head. Caudal peduncle .1| as long as deep. 
Silvery; back darker ; an opercular spot. 

Description mainly based on a specimen 240 nun. long 
(Moore), which has been compared with one of the types, a skin 
of 220 mm.' A skeleton has 36 (18 +18) vertebrae. 

2 . K H AMPHOCHROMIS FEROX, sp. 11. 

P Hemichromis longiceps (part.) Giinth. P. Z. S. 1864, p. 313. 

Champsochrornis longiceps (part.) Bouleng. Cat. Afr. Fish. iii. 
p. 434 (1915). 

Depth of body 4 in length, length of head 3. Snout a 
little less than | length of head. Diameter of eye 6 in length 
of head, interorbital width 4|. Jaws meeting anteriorly ; chin 
prominent; teeth strong, 10 to 15 on each side of tipper jaw. 
3 or 4 series of scales on cheek. 38 or 39 scales in a longi¬ 
tudinal series, 5 or 6 from origin of dorsal to lateral line. 
Dorsal XVII 1.2; last spine length of head. Anal III 10. 
Pectoral i length of head. Caudal peduncle twice as long as 
deep. Silvery; back darker; an opercular spot. 

Two spirit-specimens (Moore, Rendcdl), 200 and 240 mm, in total 
]ength. Giinther’s second type-speeimeh of IL longiceps probably 
belongs to this species.; 

3. Rhamphochromls macrqphthalmus, sp. n. (PI. VI. fig. 2.) 

Depth of body 4 to in length, length of head 2|. Diameter 
of eye 2| in length of snout, 5 in length of head, equal to 
interorbital width. 3 or 4 series of scales on cheek. 38 to 40 
scales in a longitudinal series. 5 to 7 from first dorsal spine to 
lateral line. Dorsal XVIII-XIX" 11-12 ;• 'last: spine .length 
of head. Anal III 10. Pectoral length of head. Caudal 
peduncle twice as long as deep. Silvery; back darker ; a blackish 
opercula r spot; dorsal and caudal greyish, pel vies and anal 
orange. 

Three examples, 200 to 230mm. in total length (Wood). 

4. Ehamphochhomis woodi, sp. n. 

Ok a m psochrom is lo i igiceps (part.) Bouleng. Cat. Afr. Fish. iii. 
p. 434, tig. 296 (1915), ' . 

Depth of body 4 to 4§ in length, length of head 2f to 2|. 
Snout 4 length of head. Diameter of eye 6 to 8 in length of 
head, interorbital width 4| to 5. Lower jaw projecting. 5 or 6 
series of scales on cheek, 38 to 40 scales in a longitudinal series, 
6 or 7 from origin of dorsal to lateral line. Dorsal XVII-XIX 
11-12; last spine l to | length of head. Anal III 10-11. 
Pectoral f or a little less than J length of head. Caudal peduncle; 
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1| to 2 as long as deep, Silvery, back darker; an opercular spot; 
soft dorsal and caudal spotted. 

Four specimens, the one figured by Boulenger, 330 mm. long 
{.Rhoades), and three of. 160 to 215 mm. ( Wood). A skeleton 1ms 
38 (IB + 20) vertebra?. 


5. RmAMPHOCHROMIS ESON. 

Paratikipki esox (part.) Boulenger, Ann. <fc Mag. N. H. (8) ii, 
1908, p, 240. 

Ckampsochromis lonqiceps (pa.rt.) Boulenger, Cat. Air. .Fish, iii, 
p. 434 (1915). 

GhmnpsocJtromis esox (part.) Boulenger, t. e. p. 435, lig. 297. 

Depth of body 4| in length, length of head 3. Snout with 
convex upper profile, | length of head. Diameter of eye 7| to 84 
in length of head, interorbital width 3J. Lower jaw projecting; 
only the inner edge of premaxillary, sheathed by pmorbital. 
5 or 6 series of scales on cheek. 43 or 44 scales in a longitudinal 
series, 7 or 8 from origin of dorsal to lateral line. Dorsal XVIIIr- 
XX 12; last spine 4 length of head. -'Anal III 3 0. Pectoral 
4 length of head. Caudal peduncle 2| as long as deep, Silvery ; 
back darker ; an opercular spot and a lateral band. 

Two spirit-specimens, one of 370 mm. the type figured by 
Boulenger, the other 330 mm. long (J/oore), .and a skeleton with 
89 (19 -f 20) vertebrae.- 


6. RhAMFHOCH ROMIS LEPTOSOM A , Sp. IV. 

Pamtilupia esox (part.) Bouleng. Ann. & Mag. N, H, (8) ii. 
1908. p. 240. 

Champsockromw esox (part.) Bouleng. Cat. Air. Fish. iii. p. 485 
(1915). 

Depth of body 51 in length, length of head 3. Snout 
i. length of head.,- with straight upper profile ; diameter of eye 74 
in length of head, interorbita] xvidth 4. Distal half of pnemaxi h 
lary sheathed by pneorbital for nearly its whole width ; jaws 
meeting anteriorly, but chin promineut, 6 series of scales on 
cheek. 43 scales iu a longitudinal series,;. 1 7 from origin of dorsal 
to lateral Hue. Dorsal XIX 13; last spine length of head. 
Caudal peduncle 2| as long as deep. Silvery; buck darker; 
a dark opercular spot and a lateral band. 

A. single specimen, one of the types of JP. esox, 380 mm. in 
total length. 


15. Aulonocara, gen. in 

Frontal, nasal, orbital, pr&opereiilar, and mandibular bones 
■with barge channels with wide openings as Trematocara, from 


outer teeth, the more numerous 
two lateral lines. 
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Aulonocara nyassje, sp. n. (PI. Y. fig. 1.) 

Depth of body 2| to 3 in length, length of head 2| tc 3. 
Snout with straight or slightly convex profile, as long as post¬ 
orbital part of head. Diameter of eye 34 to 3§ in length of head, 
equal to or greater than praeorbital depth, greater than inter¬ 
orbital width. Jaws equal anteriorly; maxillary concealed, not 
extending to below eye; teeth small and slender, in 4 or 5 series, 
outer bicuspid, scarcely larger than inner. 9 or 10 gill-rakers on 
lower part of anterior arch. Pharyngeal teeth small, slender, 
bicuspid. 31 or 32 scales in a longitudinal series, 5 or 6 from 
origin of dorsal to lateral line. Dorsal XY-XYI 10-11; last 
spine -J to ^ length of head. Anal III 9 ; third spine stronger 
and a,s long as or a little shorter than last dorsal. Pectoral as 
long as head, reaching anal. Caudal scaly, emarginate. Caudal 
peduncle longer than deep. Silvery; an opercular spot; about 
10 faint dark cross-bars ; dorsal with series of orange spots; 
lower fins # orange (J) or blackish, the anal with orange 
spots ( cJ ). 

Three specimens, 100-125 mm. long {Wood). 


EXPLANATION OF THE PLATES. 

Prate I. Haploehromis palvstufma. 

Prate II. ivoodi. 

Prate I'll. „ " pvceorhitalis. 

Prate IV. fig. 1. „ encuwstomus. 

fig*. 2. macrostoma. 

Prate V. fig. 1. Auhr.iocara nyasstv, 

tig. 2. Haph>chromis Ion pipes. 

Prate VI. fig. 1. Bhamphockramis maeroplithalmus. 
fig. 2. Haploehromis spilorjn/nchus. 
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37. Note on the Systematic Position and Distribution o£ the 
Actiaian Saqartia lucun. By J. Playfair McMurrich. 
C.M.Z.S. 

[Received September 19, 1921 : Read October 18, 1921.] 
(Text-figures 1-4.) 

During the last twenty years the small Actinian known as 
Sagartia Incite has frequently been an object of study, and much 
is known as to its variations, methods of reproduction, powers of 
regeneration, reaction to light, locomotion, and general ecology. 
As yet, however, it has'not been subjected to an anatomical 
investigation sufficiently detailed to reveal the features by which 
its systematic position may be determined. 

It was first described in 1898 by Verrill, who gave a fairly 
full description of its external form and coloration, without, 
however, considering its anatomical structure. Later, Mrs. G. C. 
Davenport (1903 ) in a study of the variations in the number and 
arrangement of the vertical orange stripes, which are usually 
such a characteristic feature in the coloration of the column- 
wall, showed that reproduction by longitudinal division or by 
basal fragmentation was of frequent occurrence, variations in the 
number of the orange stripes resulting therefrom, as well as 
probably variations in the arrangement of the mesenteries, which, 
in the individuals with twelve stripes, were stated to be usually 
arranged in twenty-four pairs. But still there was lacking a 
sufficiently detailed account of the anatomy of the species to 
determine definitely its systematic affiliations, and other papers 
that have since dealt with it have not altered the situation in 
this respect. It may be well, therefore, to put on record some 
observations that were made several years ago, especially as they 
led to interesting conclusions not only as to the systematic 
position of the form, but also as to its distribution. 

Concerning the disk and tentacles little need be said, further 
than to note the weakness of their musculature, the ectodermal 
fibres of the tentacles forming a simple layer on the smooth, or 
but slightly folded, surface of the mesogltea; on the disk they 
may even be absent. Between the bases of the outermost ten¬ 
tacles and the apparent margin of the column there is a deep 
fosse, which is very characteristic of the species (text-fig, I). It 
is evidently equivalent to the thin portion of the column-wall that 
intervenes in Metridium senilis between the outermost tentacles 
and the so-called collar, this latter being the upper edge of the 
strong mesogloeal sphincter. But whereas in Metridium this 
thin portion of the column is fully exposed in expansion, in 
Sagartia lucm it remains introverted, thus producing the 
characteristic fosse. The mesogloea forming its walls is very thin 
and smooth on both surfaces, and both the endoderm and ectoderm 

49* 
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are also thin, the latter containing a few scattered and almost 
spherical mucous glands, without distinct indication of muscle 
fibres. The outer wall of the fosse joins the column proper at the 
apparent margin, and at once a change of structure is observable* 
The mesogkea becomes decidedly thicker and its outer surface 
irregular; the ectoderm thickens and becomes richly supplied 
with gland cells, which, with the greater thickness ol the layer, 
assume an oval or pyriform shape ; and a weak circular endo- 
ciermal musculature becomes evident. But there is no sign of a 
sphincter, either endodermal or mesogkea!. One would expect 


Text-figure 1. 



Sections through ; the margin and outiAost tentacles of nn individual from 
Woods Holt:. i~tentaek •■?»« margin. 

to find a mesoglceal- 'sphincter,-just .'below.'.the. apparent margin, 
hut in the several individuals that were sectioned I looked in 
vain for even traces of i t. 

In two particular • 'tumw' differs notably, from 

the 'typical members of the genus to which it has been assumed, 
namely, in the presence of a deep fosse and in the absence of a 
mesoglceal sphincter. In the one feature it shows some-resem¬ 
blance to jlCetrirfiitm, and in the absence of a sphincter it is 
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paralleled by some members of the genus A ijrlasia ; neither of 
these genera, however, belonging to the same subfamily as 
Sagartia. 

When one comes to consider the arrangement of the mesen¬ 
teries, difficulties are at once encountered, because of the tendency 
of the species to reproduce by longitudinal fission. Some half- 
dozen individuals of which serial sections were prepared all 
showed irregularities in the arrangement of the mesenteries that 
may be reasonably attributed to this process, but nevertheless, 
they permit of inferences as to what the arrangement may have 
been before fission occurred. Three individuals may be taken as 
examples (text-fig. 2). In each of these in sections through the 
middle of the column there was a deep siphonoglyph at one end 
of the long axis of the stomodannn, and to this a pair of directive 
mesenteries with well-developed muscle pennons was attached. 
Opposite it was a second siphonoglyph which was relatively quite 
shallow, and to this a second pair of directives was attached, the 

Text-figure 2. 


f 



Diagrams slio'.ving the-arrangement of the mesenteries in three individuals 
from Woods Hole, Mass. 

muscle pennons of these being, however, very imperfectly de¬ 
veloped. On either side of -the- fully-developed directives there 
were representatives of two, cycles of imperfect mesenteries, and 
then came on either side a pair of perfect ones. So far the 
arrangement is quite regular except for the imperfect develop¬ 
ment of one siphonoglyph and its directives, but in two of the 
individuals, one nlexnber of each of the lateral pairs (II. and 'VI.) 
wa-s decidedly less developed''.than the other. In these same two 
individuals (B and 0} the pair II. is succeeded by another perfect 
pair (III.) poorly developed, and next this is the second pair of 
directives (IV.), no imperfect pairs occurring in the interspaces 
between II. and IIL and III. and IV. Similarly, another pair 
of perfect mesenteries (V.) with fully-developed muscle pennons 
occurs between IV. and VI., and while no imperfect pairs occur 
in the interval between these and IV., in the interval on the other 
side there is in one individual a single small pair and in the 



MR. J. 1\ McMURRICH ON THE SYSTEMATIC 


other two s.ucli pairs. These two individuals have, then, six 
pairs of perfect mesenteries and a number of imperfect ones 
disposed unsymmetrically. It is to be noted that this arrange¬ 
ment is that found in sections passing through the aboral half 
of the stomodiBimi; higher up, close to the bases of the tentacles, 
a number of additional rudimentary mesenteries may be found, 
but these need not be considered at present. 

In the third individual (A) there were but five pairs of perfect 
mesenteries in sections passing through the aboral halt of the 
stomodieum. Higher up, however, six occurred, with repre¬ 
sentatives of two cycles of imperfect ones in the intervals on 
either side of the fally-developed directives and in that between 
VI. and V., but only a single feeble pair in each of the other 
intervals. Following the series of sections ahorally it is found 
that the change from the conditions showing six pairs of perfect 
mesenteries to that showing only five is due to the disappearance 
of a member of each of the pairs II. and III. together with the 
intervening imperfect mesenteries, the remaining members of 
the perfect pairs thus being brought into apposition and seeming 
to form a. single pair. 

The explanation which seems to fit these cases is that each is 
an example’ of an individual that has undergone longitudinal 
fission. The half of the body with the deep siphoooglyph and the 
representatives of three cycles of mesenteries shows the normal 
symmetrical" arrangement characteristic of the species, and the 
irregularities and feeble development in. the other half are 
indications of an attempt to regenerate the disturbed symmetry. 
It may be concluded that in the original individuals developed 
from ova, there were three cycles of mesenteries arranged 
hexamerously, only those of the' first- cycle being perfect. The 
reproductive elements were not sufficiently developed in any of 
the individuals' collected at Woods Hole to allow of a determina¬ 
tion of their distribution, but in specimens collected at Plymouth 
it was found that they were limited to the pairs of the second 
and third cycles, ?\e., to the imperfect mesenteries. It maybe 
added that both oral and marginal stomata occurred in the 
perfect mesenteries. Aeontia are present, but are not abundant. 

The structural, features, then, that may he supposed to be 
characteristic of individuals that have not undergone fission are 
(I) the occurrence of a well-defined fosse; (2) the absence of a, 
mesogkeal sphincter ; (3) the occurrence of but six pairs of 
perfect mesenteries, which are also sterile, the reproductive 
elements , being limited- to the imperfect' cycles. But before 
considering the significance of .these features it will be well to 
consider the geographical distribution of the species. 

Vemits original description of Sugwrtm lucim (1898) was 
based on individuals collected in Long Island Sound, He states 
that Ins attention was.first directed to it in 1892 and expresses 
his conviction that it did not occur in any quantity in that 
region throughout the period 1865-1890. Furthermore it was 
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stated to occur at Woods Hole in 1898, and Yerrill collected there 
extensively during the period 1871-1887 without finding it. 
Parker (1902) added to these data observations on its occurrence 
at Newport in 1895 and at Nahant in 1899, it having been 
unknown in either of these localities before the dates mentioned, 
and he also records its occurrence at Salem, Mass., in 1901, that 
being apparently the northern limit of its distribution a,t that 
time. The records brought together by Parker seem to show 
clearly that the species has rapidly increased its.distribution, at 
first eastward and then northward, until in ten years after it 
was first observed in Long Island Sound it had reached Salem. 
I have nothing to add to these records, except to state that in 
the summers of 1889 and 1890 I made special efforts to collect 
representatives of all the Actinian species occurring in the Woods 
Hole region and feel certain that, if Sagartia Incite had occurred 
in tha.t locality at that time in any considerable numbers, 
I could not have failed, as I did, to find it. 

But whence did it come to Long Island Sound ? Yerrill 
suggests that it might have been brought from farther south on 
the shells of oysters that were annually brought north in large 
quantities and deposited in the waters of the Sound, and this 
possibility seems to'find support in the following observations. 
In 1887 I described as Sagartia pustulata a form found on dead 
shells in shallow water in the vicinity of Beaufort, N.O. Its 
specific name was suggested by the appearance given to the 
column by the longitudinal and circular furrows that beset it, an 
appearance that may frequently be observed in living examples 
of 3. Incite, which form it also resembled in its coloration, 
except that the orange stripes of the column were lacking. This 
may seem an important difference, but undoubted individuals of 
S . incite, without the characteristic stripes have been observed 
(Davenport, 1903; Walton, 1908), Unfortunately my prepara¬ 
tions of S* pustulata are unsatisfactory and the preserved material 
has long since .disappeared, so'that I cannot determine the extent 
of its similarity to 3. luciw. This much, however, is certain, it 
has no sphincter; but there were only slight indications of the 
fosse, and it was not possible to determine the arrangement of 
the mesenteries. The points of resemblance shown by the two 
forms suggest their identity, but further observations are 
necessary to establish this and with it the extension of the 
d istribution of the species so far to the south. 

But the story of the distmbutioh is far from being completed 
with the consideration of the west coast of the North Atlantic. 
Walton (1908) has placed on record the discovery at Plymouth 
in 1896 of a form which Mrs. Davenport later identified with 
3. Incite. Previous to the date mentioned it had not been found 
in that locality, notwithstanding the extensive collections that 
had been made there, and from the Millbay Docks, where it was 
first observed, it has extended throughout the entire harbour and 
is now one of the common forms inhabiting the district. The 
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evidence points to its being an introduced form, possibly from 
the other side of the Atlantic, but Walton suggests that neither 
New England nor South Devon was its original home, it having 
been introduced into both localities at approximately the same 
time. 

There is another possibility, or rather a strong probability. 
In 1846 Mr. W. P. Cocks captured at St. Ives, on the north 
coast of Cornwall, a form which he later (1851) described as 
Actinia chrysospleniitm. He sent drawings and a description of 
it to Johnston, who included it in his £ History of the British 
Zoophytes’ (1847), and he conferred the same favour on P. II. 
Gosse, the drawing being this time the coloured one which is to 
he found reproduced in plate vi. of the 4 Actinologia .Britannica’ 
(1860). Gosse referred it, with some doubts, to the genus 
Sagartia and added three additional localities at which it was 
found by Mr, Cocks, all on the Cornish coast, but neither he nor 
Johnston had personal knowledge of the form, their descriptions 
being based on notes furnished by Cocks. 

Cocks’s original figures do not suggest much resemblance to 
8. Incite; they show relatively large circular spots scattered over 
the column, looking like verrucm, but representing really, as may 
be gathered from the description, spots of bright yellow, the 
ground-colour varying u from a bright pea-green to the dark holly- 
leaf tint.” But it is also stated that the yellow may be arranged 
in stripes instead of spots, and in the figure reproduced by Gosse 
it is so represented, the similarity to the coloration of 8. lucks 
being thus very great, In Crosse’s figure, however, the tentacles 
are shown as if very few in number and plump ; Cocks’s original 
figure, on the other hand, represents them as much more numerous 
and tapering, quite as they are in S. lacks, Combining the two 
figures, then, one would have a fairly accurate representation of 
a 8. hides, both as regards its external form and its coloration. 
It is true that no acontia were observed ; but. #. lucks is somewhat 
sluggish in emitting them, and -the-comparison that. Cocks makes 
in a letter to Gosse of the appearance of the column-wall to that 
of a piece of a india-rubber when pierced with a pin” may well 
have been suggested by the somewhat pustulous appearance 
frequently presented by #. Incite. Indeed, making allowances 
for the imperfections of .descriptions--of' Actinia* written before 
I860, I dt> not hesitate to express the opinion that when 
examples of Cooks's species, taken in his localities, are studied, 
they will be found to be identical with 8. lucks. 

If this opinion be correct then the species has been located on 
the southern coast of England at least since 1846, and its 
appearance at Plymouth in 1896 may have been merely an 
easterly extension of its area of distribution, similar to what 
occurred on the New England coast between 1891 and 1901. 
This would seem a simpler explanation of the facts than the 
supposition that it had been introduced from some distant 
locality. 
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I have sectioned a number of examples collected at Plymouth 
and find that they agree in all essential points with tho.se from 
the New England coast. The irregularity of the mesenteries 
was somewhat more pronounced, one individual (text-fig. 3), for 
example, showing in sections through the aboral half of the 
stomodreum only two pairs of perfect mesenteries, situated 
opposite one another, one pair being directives attached to a 
well-developed siphonoglyph, while in the other pair the muscle 
pennons were on adjacent, surfaces and there was no siplioiio- 
glyph. The members of this second pair, however, were attached 
to the stomodieum opposite the middle of its longer axis, and, 
although there were no mesenteries of younger cycles intervening, 
it seems probable that they represent members of two different 
pairs, II. and VL, there having been a failure of regeneration, 
after longitudinal fission, of the typical mesenteries. In the 
intervals between the directives and each of the other perfect 
mesenteries there were representatives of two other imperfect 
cycles, symmetrically arranged, those representing the second 
cycle hearing reproductive elements. 

Text-figure 3. 


I 



Diagram of jb'ho arrangement: of the mesenteries in an individual from Plymouth. 

Nor is the story of the distribution yet complete. In the 
summers of 1909 and 19111 collected at the Canadian Biological 
Station at Departure Bay, on the east coast of Vancouver Island, 
an Actio ian whose superficial resemblance to 8» luem of New 
England was most striking, the only noticeable difference being 
a somewhat greater average size. They were of the same green 
colour, the column was adorned with the same characteristic 
longitudinal stripes of yellow or orange, and the tentacles showed 
the same form and coloration. They were found on Jesse Island, 
not far from the station, among the barnacles that closely 
covered the face of a large rock, in such a situation that for Ifours 
each day they were exposed by the tide. This was the only 
location in which they were observed in these years ; hut on a 
third visit to the station in 1912, I found them quite abundant 
in slight depressions and crevices in the sloping rocks forming 
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the shore at the station, again well above low-water mark, so 
that they remained exposed to the air for several hours at each 
tide. 1 am confident that they did not occur on these rocks in 
the earlier years; had they then secured foothold upon them 
they could hardly have escaped observation. The rock on Jesse 
Island is not far from the station, hut their extension to the 
latter locality is of interest in connection with the migrations of 
A, lucice on the New England coast and at Plymouth. Many 
years ago Mr. Alexander Agassiz gave me a number of drawings 
of Actinians that he lead collected in the Gulf of Georgia in 1859, 
and among these there were two that were unmistakably 
representations of the form under consideration. The drawings 
were made from specimens collected on Galliano Island, and 
furnish certain proof that the form has been in existence on the 
Canadian Pacific coast for over sixty years at least. 


Text-figure 4. 



Diagrams showing the arrangement of the mesenteries in three individuals 
from Departure Ba>y■ British Columbia. 


As has been stated, these Pacific forms resemble JS. hmw in 
their external form and coloration-; their anatomical structure is 
also the same. They show a similar fosse, complete absence of a 
sphincter, and a similar arrangement of the mesenteries. The 
irregularities, of the mesenteries were not so marked as in the 
Ply mouth examples,but were nevertheless quite evident, as may las 
seen from the diagrams (text-fig. 4), which represent the arrange¬ 
ment' observed in three individuals/ In each ease the individual 
was monoglyphie, with but a single pair of directives, and in one 
case ■ 'there were only four pairs of perfect' mesenteries,. in the 
other two', five pairs. Two cycles of imperfect and fertile 
mesenteries were present, in one case arranged .symmetrically 
witli regard to the'four perfect pairs, but in the others showing 
some irregularity, and in the example with four pairs of perfect 
mesenteries representatives of a third imperfect cycle,-without 
mesenterial filaments or reproductive elements, occurred, in. two 
of the interspaces, Aeontia were present, but not abundant. 

There can be no doubt as to the specific identity of the 
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Vancouver Island forms with those from New England and 
Ply mouth, so that we now know of three areas inhabited by the 
species, separated from one another by wide intervals, two of 
them by the North Atlantic Ocean and the other from these by 
the whole width of the North American Continent. Further¬ 
more, there is the certainty that the species has been “ in 
residence ” on the Canadian Pacific coast for over sixty years, 
and if the suggestion be correct that it has been secondarily 
introduced into the other two areas, the Pacific may have been 
its original home. But Mr. Cocks’s discovery of his A. chryso- 
s])lenium on the Cornish coast dates back seventy-live years, ami 
this lessens the probability of the introduction hypothesis. There 
is another possibility, however, namely, that originally the species 
had a circumpolar distribution, like Metriclium senilis , UrUcina 
felina , and a number of other Cad enter ate forms, and that its 
present areas of distribution are but separated remains of a much 
larger area. If further observations should reveal its presence 
on the Asiatic side of the Pacific the probability of this 
suggestion would be greatly increased*; in the meantime it is 
merely offered as an alternative to the introduction hypothesis. 

But no matter what the original home of the species may have 
been, the evidence is clear that in each of its known localities 
it has in recent years more or less markedly extended its dis¬ 
tribution. The cause of this is also obscure. It scores largely 
in favour of the introduction hypothesis, but is not necessarily a 
proof of it. It. maybe a phenomenon in some respects and on 
a lesser seal a comparable to the migration of the Colorado 
Potato Beetle many years ago, but as to the influences that 
determine it in three widely separated areas I have no suggestion 
to make. 

To return now to a, consideration of the systematic affinities of 
the species. The possession of acontia marks it as a member of 
the family Sagartiadte, a family in which several subdivisions are 
now recognised. From the subfamily Phellime it is excluded 
by the thinness of the. column-wall and by the fact that acontia 
may be extruded through the wall, and it finds no place among 
til© Sagartiiiue, since it has not more than six pairs of perfect 
mesenteries, these being also sterile. This leaves only the 
Metridiini© and the Aiptasiimu for its reception, and it is very 
doubtful if the separation of these two groups can be maintained. 
For the Aiptasiime differ from the Mefcridiitue only negatively, 
in the lack of a mesogloeal sphincter, and since it may be 
supposed that they are descendants of forms possessing that 
'structure, its absence in them is due to a process of reduction, 
and is of less importance than the arrangement of the mesenteries. 
Furthermore, I have found in Aipiusia ( IIete?'ac£is) lucida faint 
indications of a mesogloeal sphincter, and, I may add, since this 

• '* Since possibilities are being/discussed' I may suggest that :perliapS',.;tbeT6rm,;, 
collected by Stimpson in Hong Kong Harbour and described by Verrill (3869) as 
Bogartia Jineata may be the Asiatic representative of S. lucice. 
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observation Inis not been eoniirined by others (Duerden, Pax) 
who have studied 'that species, that a quite distinct though feeble 
mesoglceal sphincter occurs in A* pallida* In the arrangement 
of the mesenteries the Aiptasias agree with the Metridiina.% so 
that their separation from that subfamily seems to be artificial 
and unnecessary. 

8. lucice agrees with the majority of the Aiptasias in lacking 
a mesoglceal sphincter and in the possession of not more than six 
pairs of perfect mesenteries, and, with the Aiptasias, should be 
assigned to the subfamily Metridiinco. That means that it is 
not entitled to the generic term Sagartia. When Gosse (1855) 
established the genus Sagartia be included in it all the forms 
known to him to possess acontia, with the exception of Ad-amnia 
palliata , which had already been assigned to a special genus by 
Forbes. In the list of the forms belonging* to the new genus, 
Gosse placed viducUa (eff'oeta) first, and it might therefore be 
taken as the type species, but later, in.the £ Actinologia Britannica’ 
(1860), Gosse proposed the subdivision of Sagartia into a number 
of subgenera, retaining, the ■original name for a group of forms 
of which miniata is the type,... while ..vidmta is referred with 
troglodytes ( undata ) and parcmtica {polypus) to a subgen ns 
Chjlista. This complicates matters ; for miniata and the other 
forms that Gosse associated with it are,- apparently, referable to 
the older genus Cereus , and if this be the case Sagartia becomes 
merely a synonym, unless viduata (effected) be accepted as its 
type species. This seems the proper thing to do, for otherwise 
the confusion that now exists in Actinian nomenclature would 
become ■■ still worse confounded. 

Sagartia viduata, or,to give it its more correct m\me } S.effceta ..Li, 
has no fosse and a well-developed mesoglceal sphincter ; mv pre¬ 
parations from specimens collected at*'Plymouth do not allow of 
certainty as to tlie arrangement of tlm mesenteries, though t he 
indications were that more than six pairs were perfect,. but 
Carlgrerx (1893) has shown that thisis the case. Sagartia, them 
as is seemly, belongs to the subfamily Sagartiimc, mid our 
S. lucice cannot be referred to it. What, then, is the proper 
generic term for this species ? It has some resemblance to 
Aiptasia , but, lacking the characteristic - double. row of permanen t 
cm elides of, that genus, it cannot well be included in it. It has 
already been pointed out that there is a strong probability, 
indeed, I believe it is more than a probability, that, it is identical 
with the A. ckrysosplemmn ■ ofCocks, and that form Gosse 
recognized as a Sagartia, referring., it to a special snbgenus 
Chrysoela If my belief as to its identity is well founded, 
S. lucice .should be known as Chrysoela chrysosplenium (Cocks) 
Gosse. At all events it is not a Sagartia, nor can it be assigned 
to any of the genera now recognized. 
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Introduction, 

The literature of the tongues of the Lemuroidea and Tarsioidea 
is extensive, but it deals mainly with the organs of taste and the 
characters and significance .of the sublingua, A few tongues have 
been described in detail in monographs on certain animals 
but little attention has been paid to some features which are of 
value for purposes of classification. The present paper is based 
on the examination of specimens in the Society’s Prosectorium 
and the Museum of the Royal College of Surgeons, the latter 
being described as Mas, R.O.S. 

In the Lemuroidea and Tarsioidea the foramen caecum and 
apical gland of Nuhn are absent. Some have no lateral organs, 
and the lytta appears for the first time in the Primates, The 
frenal lam el he are sometimes very complex. 

The Sublmgaa. 

The first description was contained in Tiedemann’s paper on 
Stenops (18), but John Hunter had observed it previously and 
likened it to the tongue of a bird. It is horny, devoid of taste 
buds, and fixed to the mandible by a fremmi. Small muscle 
bundles derived from the liyoglossus and genioglossus run into it. 

It is lyrate (Lemuridse and Indrisuke) or tongue-shaped 
(Lorisidse and Galagidte), and has a variable number of apical 
denticles which differ in character in different animals; these are 
absent in Tarsius and Chiromys, but the latter has a strong 
projection on the centre of its anterior border. 

* Bee papers 2, 3, 6, 7,13,14, and 16 in Bibliography. 
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Orests are present on the ventral surface in all species. They 
are three in number in the Indrisidm and Leniuriclre, except 
3/icrocehis , but only one is present in the Lorisida;, Galagidse, 
Microcebits , Chirornys, and Tarsi us. The dorsal surface bears a. 
crest of variable size in the Lorisidte and Galaghhe, the most 
pronounced one occurring in Perodicticus potto. 

The consistence varies greatly. In all the Lern.uro.idea the 
sublingua is horny, but in Tarskis .it is soft. In the Lemurkke 
and Indriskke the entire sublingua is uniformly thick, but in the 
Lorisuhe, Galagiche, and Ghiromys the central parts are tliicker 
and harder than the lateral parts. The horny covering is pro¬ 
duced bv an excessive thickening of the stratum corn emu. 

In Lemur the sublingua can be separated to a considerable 
extent from the under .surface of the tongue, but in Tardus they 
cannot be separated, for the sublingua is demarcated from the 
tongue by .a slight groove only. In the Lori si (he arid Galaghhe 
the degree of mobility is intermediate, and in Ghiromys it is 
greater than that described in the writings of Gegenbaiu* (5) and 
Pocoek (15) . 

I have already summarised the differences between the sub- 
linguae of the Prosimue and Marsupial in (20). 

Flower (4) and Pocoek (15) believe that the function of the 
sublingua, is to clean the posterior surfaces of the incisor teeth; 
but others think it. has no function, and regard it purely from 
the point of view of phylogeny. I believe that the sublingua of 
the Marsupialia is entirely a vestigial structure. 

' . The Lytta . 

The tongues of the Lemuroidea and Ta-rsioidea have lytta* 
which are of two kinds:—1. The lytta of the tongue. 2. The 
lytta of the sublingua. 

The lytta of the sublingua is absent in Lemur, double in 
Tarskis , and single in Perodicticus and Loris ; in all these forms' 
it is internal, but in Ghiromys it forms a strong, external, 
nodulated ridge ending anteriorly in a book. 

The lytta of the tongue is present \xi PeroddeUcm, Loris , and 
Ghiromys, but Gegenbaiu* and Owen missed it in the hitter. It 
is connected to the lytta of the sublingua by ■connective tissue* 

I have nothing to add to- existing accounts of the histology of 
the sublingua and lytta. 

Family L e m uE inlE. 

. .. Genus Lemue. ' 

In all species the apex, is rounded and covered with small 
conical and fungiform papilla?, but has no notch. The lateral 
borders increase in thickness from before backwards and have 
lateral organs at their posterior extremities. The oral part of the 
dorsum possesses several wide, shallow transverse ridges and 
sulci, and there is a smooth, non-papillary area in front of the 
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epiglottis bisected by the median glosso-epiglottic fold. r Small 
ridges may be present under the apex and send^forward pointed 
processes (text-fig*. 66 C), 


Text-figure 66. 



The tongues of Lemur eatta (A) ami Nycficebus tar diffract us (B)C and I), 
the under surfaces of two examples of the tongue of Lemur nififrons . 

The circumvallate papilke are arranged in Y-formation in most 
species. They are round or oval, and are surrounded by an 
annular or tabulated valium. They may be equal in size, or 
the most posterior papilla may be the largest. The following 
arrangements were seen by me or recorded by others:— 

1. Lemur eatta : Six papilke in Y-formation (text-fig. 66 A). 

2. L.fulvus : Nine papillae in Y-formation (text-fig. 67 A). 

3. L. fulvas rufifrons: Nine papillae in Y-formation (text- 
fig. 67 E). 

4. L. macaco : Eight papillae in Y-formation (text-fig. 67 F). 

5. L . varius : Five papillae in Y-formation. 

6. L. mongos: Nine papillae in Y-formation (text-fig. 67 I). 

7. L. mongos: Four papilke forming a double pair. 

8. L. melanocephala: Nine papillie in Y-formation (Munch). 

9. L 4 rubrivenier : A pair of papillae (Munch). 

Pace. Zool. Soo.—19-21, No. L. 50 ' ' 
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The papillae may be concealed by the long conical papilke on 
the base of the tongue (text-fig. 67 C), or there may be a, clear 
zone between them (text-fig. 67 D). 

The fungiform papilke, which are small and numerous, stretch 
right across the dorsum, but have the usual arrangement in 
clusters and rows. The transverse ridges extend far forwards at 
the expense of the apical cluster. On the ventral papillary zone 
they are scanty and only form a single row. 

; Text-figure 67. 



The vallate papfllte of the Lemuroulea: A-I). Lemur fnlviis ; E, X. rnfifrous: 
F-H. L. macaco; I. X. mongos; Ja-Jc. plan and elevation of papilke of 
X. ruhrteenier; Jd. fungiform papillae of Lemur. 


The conical papillae (text-fig, 68 A) have the usual arrange¬ 
ments in clusters and rows, and their points run. in the usual 
directions. Those on the oral part of the dorsum are small, but 
those on the pharyngeal part are big and cylindrical or sealed ike. 
These two groups are separated by a line of demarcation concave 
forwards, lying a little in front of the vallate,papillary area. The 
points of the basal papilla? are straight or recurved. This 
arrangement is also present in Hapakmw\ according to Beddard 
(1), and Chiromi/s y but is absent in Microcebus, the Lorisidre, 
Galagidse, and Tarsius, 

The lateral organs (text-fig. fiS B-E) consist of laminas and 
sulci on the dorsum alone ( l. mamco) or on the lateral borders 
and inferior surface. The centmi laminae are larger than the 
lateral ones, and the inner border of each organ is convex towards 
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the lateral vallate papilla* as in the Sinaiida*. 'The relative 
position of these papillae to the organs varies in different species, 
lying level with the central or posterior 1 ami me. In Microcehus 
the lateral organs are absent, and this condition, together with 
the number and arrangement of the vallate papilla? and state 
of the conical papillae, links the tongue to those of the Loriskke 
and Galagidae and distinguishes it from those of Lemur. The 
numbers of laminae and sulci frequently differ in the two organs 
of the same tongue, and the secondary sulci may be well marked 
or indistinct. 

Text-figure 68. 

MAAAA A tv- 


. ® 9 

D. 

: r - 52 ■ 

u: v »s. 

A.. Conical/papillae of Lemur ; B-E. lateral organs of L. catta (B), jb..fiduu$; (0), 
L. -macaco- (D), L. mongos (K); F. cross? sections of the tongue of Ohiromifu 
in the anterior (a) and middle '(b) thirds: (s* sublingua, 1.1. lytta of tongue, 
l.s. lytta of sublingual. 

The ventral papillary zone is narrow and has many conical but 
few fungiform, papilla?, and the ventral mesial sulcus may contain 
a mesial crest ; it. is absent altogether in some examples of each 
species, but present in others. 

The sublingua ^ text-fig. 69) is triangular or lyrate, and the 
apex is divided into a small group of slender denticles. The 
edges are serrated in L. catta, L. maeaeo y siid L. mrius f and entire 
in L.fidvus and L. ftdims rufifrons. The median crest is well 
developed, but the lateral ventral crests vary in size. Between 
the base of the sublingua and thef renal -lamellae is a deep sulcus 
which is sometimes V* shaped. 

The frenuni consists of two lax portions separated by the sub- 
lingua. The first extends from the floor of the mouth to the 
under surface of the subliugna, and the second rum from the 
■upper surface of the sublingua to the mesial ventral sulcus of 

■ 50 * • 
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the tongue. The frenal lamellae, which are sometimes complex, 
have the following characters :— 

]. L. catta : lainelke are two blunt rounded processes, 

2, L. coronatus : lamellae form a parallel-sided flap. 

3, L. macaco: triangular with rounded apex and tabulated 
sides. 

4, I, mrlus: two broad flaps with rounded anterior borders 
and sharply cut mesial borders. 

f>. L. mongos ; lamellae form a parallel-sided flap. 

The tongues of the species of Lemur resemble those of the 
Chimpanzee and Gibbons in the following respects: — 

1. Several vallate papillae form a Y. 

2. The conical papilla? oil the pharyngeal part of the tongue 
are much larger than those on the oral part. 

3. The lateral organs are situated at the posterior parts of 
. the lateral borders and are convex towards the lateral vallate 
papillae. 

The tongues differ, from those of the Orang-Outan and Mary 
which have no large conical papillae on the pharyngeal part of 
the tongue, and the vallate papilla? form a V. These also have 
the Apical Gland of Nuhny 

They differ from those of the Gorilla, and Orang-Outan, whose 
lateral organs form ladder-like patterns on the dorsum. 

Genus Microcebxts. 

Smith's Dwarf. Lemur (M. murinus). 

Three vallate papilla? form a triangle with the base anterior ; 
the basal papillae are small and circular, but the apical papilla is 
large, round, and granular. 

The conical .papillae increase in size from the apex of the 
tongue to the epiglottis, and those on the base are not dispro¬ 
portionately large as in Lemur and llajude/m ur , 

Lateral organs are absent. 

The sublingua is a flat horny plate with a row of denticles on 
its anterior border. 

One can see, therefore, that there is no resemblance in any of 
the essential points between the tongues of Lemur and Micro- 
cehus j but the latter resemble those of some of the Lotuses, 
Galagos, and Pottos, described below. 

Family I n i> bis x i> m. 

Genus Indrx»s, 

Flower (4) described the tongue of L brevicaudatus as 
follows a The tongue is long and narrow, with an obtuse 
point at the apex, being less , truncated than in. Lemur. It is 
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'3 g inches long, ami | inch broad at its widest point. The dorsal 
surface is covered with a very close-set velvety pile of small 
papillae, apparently all of one kind. There are two small eircum * 
vallate papillae, inch apart, just in front of the attachments of 
the palato-glossal folds.” 

The sublingme resemble those of the Lemuridan 


Text-figure 69, 



Tine sublingua of Lemur cat la (A.B), L. f ulcus (C), L. rufifnms (D), L. macaco 
(E ) ; Ngcticebus tanlujmdns (F,(t); Loris gracilis (H) ; JTerodicticns potto 
(I); Jlemigalago demidtrffi (J); Gala go crassicaudata (lv); Tars ins spec¬ 
trum (L). 

Family L o n isi d je. 

(4emis .35 ycticebus. 

The Slow Louis (A r . tanligmdas ). 

Three preserved specimens were examined, and their lateral 
borders were seen to have no lateral organs. The apex, sulci, 
and bare area in front of the epiglottis were similar to those of 
Lemur. 

Three vallate papilla) (text-fig. 66 B) form an equilateral tri¬ 
angle with the base behind. All nre circular,. prominent, and 
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finely granular; the fossae are well marked and the valiums 
appear as clear zones. They are conical on elevation, the bases 
of the cones projecting beyond the fossae. In two specimens the 
pupil he are of equal size, but in the third (Mus, K.0.8.) the apical 
papilla is .smaller than the basal ones. 

The fungiform papilla? are not numerous, and form a dorsal 
bounding zone on which they have the usual arrangement in rows 
and clusters, but the apical cluster is small; and they are few in 
number on the ventral papillary zone. 

The conical papilla? have the usual arrangement in clusters and 
rows; they increase in size from apex to epiglottis, and there is 
no sharp transition between small conical papilla? on the oral and 
large papillae on the pharyngeal part of the dorsum as in Lemur 
and llapalemnr. 

Lateral organs are absent. 

The sublingua differed in two of my specimens. In the first it; 
is tongue-shaped with a broad base whose angles are rounded, 
and its area, is half that of the inferior surface of the tongue. 
The denticles on the centre of the anterior border are large, but 
the more lateral ones are smaller. The central part of the sub- 
lingua is thick and'strong, but the lateral parts are thin. On 
the ventral surface there is only one strong median ridge, and 
the upper surface has a strong ridge which is received into the 
median ventral sulcus of the tongue. The frenmn is long and 
lax, so the sublingua is freely movable. In my second specimen 
the sublingua has no rounded basal angles, the apical denticles 
are more closely packed, there is only a faint ridge on the upper 
surface, and the whole organ is more fixed to the under surface 
of the tongue. 

The frenal lamelke of the first specimen are broad, with bluntly 
rounded apices, but they are narrow and pointed in the second 
example. Supplementary.lamellae were present in Poeoekls spe¬ 
cimen (15). 

The median ventral sulcus 1ms no crest, but receives the ridge 
on the upper surface of the sublingua. 

Genus Loris. 

The Blender Lours ( Loris gracilis). 

The conical tongue narrows rapidly from base to apex, and its 
proportions are small. 

Three vallate papilla* form an isosceles triangle with the apex 
behind. All are circular, furrowed, and granular, and are sur¬ 
rounded by prominent valiums. None are overlapped by conical 
papilla?. 

The fungiform papilla? differ from those of Nycticebus tar dm 
gradus in that they extend right across the dorsum. They have 
the usual arrangement in rows and clusters, but the transverse 



OF THE TONGUES OF THE' MAMMALIA. 


749 


rows extend far forwards at the expense of the apical cluster. 
Those at the posterior part of the oral division of the dorsum are 
large, hemispherical, polished, and close together. Few are pre¬ 
sent on the inferior surface of the tongue. 

The conical papilla? resemble those of Xycticebus iardigmdus 
in their mode of enlargement from before backwards, and differ 
from those of Lemur and Hapcdemur. Most of the papillae are 
cylindrical, and are surrounded by zones of ■ interpapillaiy 
dorsum. 

Lateral organs are absent. 

The following account of the sublingua (text-fig. 69) is supple¬ 
mentary to those of Tiedemann (18), Otto, Vrolik (16), and 
Gegenbaur (5). It is leaf-shaped and wrapped round the convex 
inferior surface of the tongue, so it is concavo-convex on cross 
section. The edges are finely crenated and the apex is sharp. 
The denticles are smaller, less numerous, and more closely packed 
than those of Xycticebus tardigradus, but the characters of the 
central and lateral parts are similar in both cases. The mesial 
dorsal crest is not so pronounced as that of Some examples of 
Xycticebus, but is equal to that of others. Both species have 
equally mobile sublingua 1 , but the freedom is less than that of 
Lemur,. ) ... ;" ■ ■■ b ■■ d 

The frenal lamellae are two small, rounded processes whose 
edges extend postero-laterally for a considerable distance. No 
accessory lamella? are present. 

The median ventral sulcus resembles that of Xycticebus iardi- 
yradus. • . 

Genus Perodicticus. 

Busman’s Potto (Perodicticus potto). 

The tongue, which narrows slightly from base to apex, has no 
apical notch and no mesial dorsal sulcus, but possesses a few 
small,- narrow transverse sulci in the posterior part of the oral 
division of the dorsum. 

The cireumvallate papilla?. —Yan der Hoeven ( 6 ) described and 
figured three large papilla? in a triangle with the apex behind. 
In the specimen in the Museum of the Itoyai College of Surgeons 
there are three large excavated papilla? forming a triangle. In 
my specimen there are three in a triangle, but the apical papilla 
is divided into two large elongated parts enclosed in the one 
fossa. 

The fungiform and conical papilla do not differ materially 
from those of Xyctieebus tarddgrackts. 

Lateral organs are absent. 

The sublingua is tongue-shaped and has nine apical denticles 
as i n P. ibectnus. Its strong median ventral crest is bifurcated 
posteriorly, and the dorsal ridge is larger and sharper than that 
of any other species which I examined. The edges are devoid of 
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serrations and the degree of mobility is equal to that which 
exists in Nycticebus and Loris (text-fig. 69). 

Nussbautn (11) pointed out that the sublingua has a rod-like 
core, which he termed the ‘ 4 lyssa of the suhlingua.” It bus a 
connective-tissue sheath and consists of fat, cartilage,^ and 
connective tissue. It is connected above to the lyssa, of the 
tongue which contains fat, connective tissue, and muscle fibres. 

The frenal lamella*'are two conical processes whose erenated 
edges extend postero-laterally almost as far as the palato-glossal 
folds. 

The median ventral sulcus has no crest, bat receives the 
prominent median dorsal ridge on the sublingua. 

Family G A l a g i d .e. 

Genus Galago. 

The Bushy- tailed Galago (6k cmssicaudata ). Mus. R.O.S* 

The tongue was preserved, so no measurements were made. 

Three vallate -papillae are arranged in the form of an isosceles 
triangle with long sides. They are large, oval, and excavated, 
the fossa* are patulous, and the valiums appear as clear zones. 
The basal pair are opposite the attachments of the palato-glossal 
folds. Flower (4) also recorded three papillae in the form of a 
triangle. 

The fungiform papilla* are small, rounded, and arranged in the 
usual manner. 

The conical papillae increase in size from before-backwards, 
and there is no sharp line of contrast between those on the oral 
and those on the pharyngeal parts of the tongue as in Lemur and 
Hapalenmr. Flower states that they are thick on the base of 
the tongue. They have denticulated points directed backwards. 

The lateral organs are absent, the mesial ventral sulcus has no 
crest, and the ventral papillary .zone' has:no fungiform papilla*. 

The sublingua (text-fig. 69), which is hat, horny, and tongue- 
shaped, has a rounded anterior border bearing sixteen squat 
sharp-pointed denticles. It covers rather more than half of the 
width of the under surface of the tongue and half of the. length 
of the free part between the apex and frenum. The sides are 
parallel and entire. Flower's specimen had upturned edges and 
a downwardly-directed apex which adapted its form to that of 
the under surface of the tongue. 

Genus Hemigalago. 

DemibofFs Hemigalago (H> demidoffi ). 

The small conical tongues of both my specimens have three 
vallate papillae arranged in the form of a triangle with the apex 
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directed backwards; the basal papillae are small and circular, and 
the apical papilla is large, circular, and granular, with a patulous 
fossa,,. 

The fungiform papillae are not numerous, but stand up 
prominently. They have the usual arrangement, but the apical 
cluster is small. They form a' well-marked row of closely-set 
elements on the posterior third of each lateral border of the 
tongue. None are present on the inferior surface of the tongue. 

The conical'papillae give the surface of the tongue a finely* 
granular appearance. They increase in size from before back¬ 
wards, and there is no sharp contrast between the papilla? on the 
oral and pharyngeal parts of the tongue as in Lemur and 
Rapalenmr. When the tongue is dried they stand up promi¬ 
nently and reach a higher level than the summits of the 
fungiform papillae. They form a narrow ventral papillary zone. 

Lateral organs are absent. 

The sublingua (text*fig. 69), which is,flat, horny, and tongue- 
shaped, has a rounded, denticulated, comb-like anterior border, 
and nearly parallel, entire edges. It has a well-marked median 
crest, but no lateral ridges, and it covers a larger area, of the 
under surface of the tongue than that of the Galago . 

The frenal lamellae are small and pointed, and the mesial 
ventral sulcus does not contain a crest. 

Pocoek (15) described nine apical denticles on the sublingua 6f 
Galago monieiri. 

Family C h i r o m y i i> al 
Genus Chihomys. 

The Aye-Aye (C. Madagascar iemis). 

The following description is supplementary to the existing 
accounts by Owen (13) and Peters (14) 

Measurements.—Total length 4*6 cm.; oral part 3*1 cm.; 
pharyngeal part *5 cm,; width between the lingual attachments 
of the palatoglossal folds 1*6 cm. 

The apex is thick and rounded, but has no notch, and the 
massive lateral borders are devoid of lateral organs. Mesial 
dorsal and mesial ventral sulci are absent. 

Three circumvallate papilla? are arranged in the form of a 
triangle with the apex behind. All are circular and granular, 
and surrounded bv nodulated valiums. Owen described two 
papilla*, about two lines apart, lying about an inch and a half 
behind the apex of the tongue. Peters recorded three papilla) 
arranged in a triangle, and figured nodulated valiums. 

The fungiform papilla? are not numerous. They extend right 
across the dorsum, but are scanty in the middle line. They have 
the usual arrangement, but the apical dorsal cluster is sin all. 
One large papilla bisects the base of the vallate papillary triangle. 
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None are present on the inferior surface .of the tongue. They 
are smooth or granular, and are hemispherical or pedunculated. 

The conical papilke have the usual arrangement. They are 
closely packed and exhibit considerable mutual compression. 
Some are low and cylindrical, but others stand up prominently. 

The papilla* on the oral part of the tongue are smaller than 
those on the base, and a line of demarcation, concave forwards, 
separates the two groups. The tongue resembles those of .Lemur 
and Ilapalemur in .this respect, and differs from those of the 
Lorises, Pottos, and Galagos. There is also an area devoid of 
papilke in front of the epiglottis ; this is bisected by the median 
glosso-epiglottic fold. 

The subiingua has been described by Owen (13), Gegenbaur (5), 
and Pocock (15), but several details are omitted, or not sufficiently 
emphasised, in their accounts. 

It is a Hat horny plate with entire lateral margins and a. 
rounded anterior border with a. central projection, whose point 
marks the place where the strong, -denticulated-median ventral 
ridge bends downwards in a hook. This crest increases in depth 
from behind-forwards, and its hook lies 9 mm. posterior to the 
apex of the tongue. 

It was shown in the descriptions of the sublingua* of the 
Lorises that there is a thick central strip and two thin lateral 
parts. The same parts are present in Ohiromys, but differ from 
those of the Lorises in that the central part is adherent to the 
under surface of the tongue, but the lateral parts are free ; in 
the Lorises, on the other hand, both parts are free. Gcgenbaur 
and Pocock both describe a free lateral margin, but do not give 
any idea of the extent of the free part. In mv specimen the 
total width of the sublingua is 1 : 2 cm.; the central firm adherent 
part is *6 cm. wide, and each free lateral part is *3 cm. wide. A 
probe can be passed for a considerable distance between the 
under surface of the tongue ami the sublingua. No denticles 
project from the anterior border. 

Pocock (15) described the two small glandular (?) pockets on 
each side of the frentmi, and pointed out that the frerml lamella' 
are narrow. 

G egenbaur (5) described the horny nature of the snhiingua, 
hut did not show how the thickness varies in different parts. 
Although one thinks that the central parts are thicker than the 
lateral parts, when the tongue is entire, one sees that the reverse 
is the case when sections are made. The apparent thickness of 
the central part is due to a downward projection of the lingual 
muscles to which the central - part' of .-the- subiingua is closely 
applied (text-fig, 68 F). 

The Lytia —The tongue possesses a strong median ridge on 
the under surface of the subiingua, which Owen termed 4, the 
41 lytta” He did not describe sections of the tongue, for a well- 
developed lytta is present close to the subiingua. ■ Gegenbaur 
made the same omission, but Nussbaum (11) recorded its 
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presence. It is united to the upper surface of the sublingua. in 
the median part of the latter. The condition resembles that of 
Peroclicticus, in which there are lingual and sublingual lytt;:e. 
In the latter species both lythe are internal. The position of the 
lytta in different parts of the tongue is seen in text-fig. 68 F. 


Family Taesiidx 
Genus Tarsius. 

The Tarsi er (;7 r . spectrum). 

The classical work of Burmeister (2) arid the subsequent 
papers by Gegenbaur (5) and Pocock (15) have dealt with most 
points, so the work of any observer is now comparatively limited. 

In the specimen in the Museum of the Royal College of 
Surgeons the shape of the tongue and the characters of the 
vallate, fungiform, and conical papilke are similar to those 
described by Burmeister. That author does not mention that 
the lateral organs a re absent. There is no great contrast between 
the conical papilla? on the oral part of the tongue and those on 
the base. 

The sublingua is soft and defined from the under surface of 
the tongue by a groove only ; it; is the most adherent sublingua 
among, the Prosimia?. The median ventral rod does not termi¬ 
nate in a knob as in Pocoek’s specimen, but its free anterior 
extremity'is rounded (text-tig. 69), and is slightly turned 
down wards as in CMromys ; as the specimen was preserved, I 
am unable to say whether this curving of the ridge was produced 
by the alcohol. 

The frenal lamella? are two conical tapering processes, and 
differ from the conditions recorded by Burmeister and Pocock. ; 

Sitminarif cm 1 1 Conclusions. 

1. The tongues of the species of Lemur resemble those of the 
Chimpanzee and Gibbons in the Y-formation of their vallate 
papilke, their convex lateral organs, and the contrast between 
the large conical papillm on the phaiyngeal part of the tongue 
and small ones on the oral part. They differ from the tongues 
of Man and the Orangdlutan in that the latter have no large 
conical papilla? on the base of tlie tongue, and their vallate 
papilke form a V. They differ from the tongues of the Gorilla 
and Oraug-Outan, wlio.se lateral organs form ladder-like patterns 
on the dorsum of the tongue. 

2. The tongue of Microeebm differs in the essential features 
from those of the species of Lemur, and resembles those of the 
Borises, Galagos, and Pottos. 

3. The tongues of the Lorisidae and Galagidse differ from those 
of Lemur in so many features that they are important for 
purposes of classification. Adding them to other characters 
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described by Poeoek, Forsyth Major, and others, we obtain the 
following comparison:— 

Lemur. Lormdm and Ualaghkv* 

1. 'Vallate papilla? form a Y. 1. Vallate papil he form a. tri¬ 

angle. 

2. Lateral organs convex. 2. Lateral organs absent. 

3. Conical papillae small on the 3. Conical papil he increase 

oral part of the tongue gradually from the apex 

and large on the base. of the tongue to the epi¬ 

glottis. 

4. Sublingua triangular or 4. Snblingua tongue-shaped, 

lyrate, with apical den- with denticles along its 

tides. * anterior border. 

5. Urethra opens above tip of 5. Clitoris traversed by urethra* 

clitoris, 

6. Ectotyinpanic annular or 6. Ectotyrn panic external to 

horseshoe-shaped and in- bulla, of which if forms 

side bulla. the outer wall. 

I have not had the opportunity of examining the tongues of 
the l’ndrisidfe, but published accounts and illustrations ally them 
to those of Lemur* . 

4. The tongue of (tfiiromys lias its own cluii-acteristie sub- 
lingua, which has a larger area free from the tongue than 
existing accounts lead one to expect. Jt has no lateral organs, 
but its basal conical papil he are large. It lias two or three 
vallate papilla?. Its characters resemble those of Lemur on the 
one hand and those of the Lorisida? and Galagidm on the other. 

5. The tongue of Tarsms spectrum lias the most adherent 
sublingua, It stands by itself in tlie consistence and size of the 
sublingua and the characters of its vallate papilla*, 

6. The frenal lamellae are frequently very complex, and 
supplementary lameilse are present in Nydk&bm tardignulm. 

7. The foramen cfecum and Apical Gland of Nairn are absent. 

8. The iytta is present in several forms, and is frequently 
accompanied by a central axis, or lytta, of the suhlingua. In 
the other Primates this is absent. 
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39. The Comparative Anatomy of the Tongues of the Mam¬ 
malia.- —VI. Summary and Classification of the Tongues 
of the Primates. By Charles F. Sonntag, M.D.. 
F.Z.S., Anatomist to.the Society. 

[Received August 8,1921: Read November 8, 1921.] 

Introduction* 

In the five preceding papers of this series I described the 
structure of the tongues of the Primates and gave a short 
account of the physiology of the lingual glands. I also drew 
attention to a number of points bearing on the phylogeny of the 
tongue. In the present paper I have summarised these observa¬ 
tions and pointed out how the lingual characters support systems 
of classification which have been based on external and skeletal 
characters. 

■. Summary. . 

Pigmentation .—Most of the pigmented forms are included in 
the OebuUe, The colour, which is yellow, green, brown or bluish- 
black, especially the latter, is uniformly distributed all over the 
dorsum, or the pigmented and colourless parts may form definite 
patterns ; in Ateles griseseens , for example, there is a white cross 
on a brown background. The vallate and fungiform papilke may 
be pigmented (e. g. in ITylobates lar) or colourless, but the 
lateral organs and central parts of the inferior surface of the 
tongue are always white. If several examples of each pigmented 
species are examined, it will be seen that the colour varies 
considerably, so is of no value for purposes of classification. 
Most specimens of Cercopiilweus.paitas^iov .exampie,-have reddish- 
yellow tongues, but some tongues are colourless! and the fungi¬ 
form papillae of Cereopitkecas tantalus are yellow or colourless. 

The bluish-black colour persists longest in preserving fluids. 

Form and ''tongu.es-;are conical, but a few 

are oval, spatulate or rectangular; and shape is of no value for 
comparative purposes. 

In most of the Primates the tongue is long and comparatively 
narrow, but in AnthropopiiJiecm troglodytes and Gorilla gorilla 
the tongue of the young animal is relatively wider than that of 
the adult. I did not, however, see such variations in Gerco- 
pitkecus patas or Macacos siniciis. of which I examined very 
young and adult examples. 

Cmmingliam showed that the tongue of Simla satyrus resembles 
that of Homo most closely in the relative proportions of length 
and width. 

The Apex is round, truncated or pointed, and may or may not 
have a notch, but the latter is usually absent from the fresh 
tongue. It is comparatively smooth, or roughened and tubercu- 
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lated by small conical and fungiform papilla*. The relative 
quantities of fungiform papillae on and immediately behind the 
apex vary ; in the Birniida* and Oercopitheekhe they are 
numerous and thickly clustered, but in the other families they 
' are few and discrete. 

In some species-of Lemur the apex exhibits a. number of sharp- 
pointed processes prolonged forwards from ridges on the inferior 
surface of the tongue, but these vary even in different examples 
of each species. 

Sulci and Ridges. —Few- fresh tongues have median dorsal 
sulci on the oral part of the dorsum, but many preserved 
specimens do; and 1 observed a well-marked median sulcus on 
the pharyngeal part in Anthropopitkems troglodytes alone. The 
most pronounced mesial dorsal sulcus which X observed occurred 
in Mystax Ursulas. Median dorsal ridges are present in some 
Lemuroidea and llapalidax 

Wide, shallow transverse sulci separating low wide transverse 
ridges are present on the fresh tongues of Lemur calta and 
.ffapale jacclms; and fine harrow sulci are seen in Gorilla gorilla 
and Per odictims potto. Some of the finer sulci and ridges remind 
one of the patterns of fissures and ridges on the finger-tips. 

The median ventral sulcus is present in most tongues, and is 
never an artefact induced by preserving fluids as is the dorsal 
one in bottled : specimens.' It is narrow and deep, or wide and 
shallow, and it frequently opens posteriorly into a triangular 
fossa which reeieves the upper end of the fremim. in some of 
the. Lemuroidea it receives the median dorsal crest of the 
sublingua, and it recesses the crest on the dorsal surface of the 
f renal lam el la of Gebmfaimlhts. 

In Gorilla porfte, some species of Jlylohates and some of the 
Lemuroidea it contains; a fixed crest- ; and it lias been stated that 
the crest is a remnant of the sublingua, but the presence of both 
these structures in some: Leiniirs .-wouM; seem"' to disprove that 
theory. 

Lateral -Borders. —Tlie edgesof the- tongue are sharp, or full 
and,rounded,: and increase in thickness from before backwards in 
most , species. • Those: of. Ghmmys mmktgmcarkmw are move 
massive in proportion to the size of the tongue than those of any 
other species of the Primates. Of the Pithecoids Simla satyr us 
and Antkropgpithecm have the most massive lateral borders/ 

In Tarskis spectrum, llwromhm, Gkirmmja r and all Lorisidie 
and Galagidao the lateral borders are devoid of lateral organs 
and, as I hope to show in a future paper, this has an important 
bearing on phylogeny. In Gorilla gorilla and Simla satyrus 
only small parts of the lateral organs are found on the lateral 
borders, but in all other Primates the greater part is found 
there. 

The conical and fungiform papillae on the lateral, borders are 
arranged in vertical rows and , the points of the former are 
; ..directed backwards. - 
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' Distribution of the Papi lice .—In nil Primates except some 
specimens of 5 Praia satyr as and Symphcdangus syndactylus , some 
Leinuroidea and Homo , papillae cover the entire, dorsum, apex* 
lateral borders, and. a, bounding zone of the inferior surface. In 
all these species there are smooth non-papillary areas on the base 
of the tongue, and in the Lemurs the area is bisected by the 
median glosso-epiglottie fold. 

The ventral papillary' zone varies greatly in width, and its. 
characters are of limited value for purposes of classification. It 
is wide in the Simiid&x Oercopithecid®, and in • Cebus, Aides , and 
Lagothrix , but is narrow or absent in all other Primates. In 
species with a wide zone the conical and fungiform papillae are 
numerous, but in those with a narrow zone'there are few or no 
fungiforms. In Gorilla gorilla many of the fine transverse sulci 
on the dorsum cut the lateral borders and run inwards on the 
ventral papillary zone. 

The Gircmnvallate Papillce .—In my paper on the tongues of 
the OercopithecidcB I showed that all the papillary patterns 
present in the family will be seen in most species if sufficient 
examples of each are examined. The whole series may quickly 
appear or it may be necessary to examine many. I am. not 
prepared, however, to apply this rule to any other family except 
the. Hapalidae,'.as insufficient specimens have come to hand. 

In the following list of papillary patterns, P means two 
papilla} forming a pair, and D.P. indicates four papilhe arranged 
in a double pair. The Y type means that there, are several 
papilla} present and does not include forms in which the four 
papilhe of a double pair are arranged in a Y. 


Family. Patterns- -of- vallate papillce* 


Si minim.... 

... Y. T. V. 

A. 


Cercopitheeuhe —. 

T. Y. 

A. 

D.P. 

Cehidte ............... 

r. 

A- P. 

D.P. 

Hapalidae —........ 


A- 


Lemuridje .._...... 

... . Y. ' 

A. 

D.P. 

Lorishhe ... —..... 


A- 


Gahtgidfc ... 


A- P- 


Civiromyida* ......... 


A- P- 


Tarsi i dm.. 

... Three papilhe 

i arranged 

in a, 


One can see, therefore, that the Siniiidav and LemuridiB are 
the only families whose tongues possess more than four papilhe 
arranged in a Y, and it will be shown later that they differ from 
all other Primates in other respects. 

The papilhe are round or oval on plan and conical on elevation, 
with the bases of the cones projecting beyond the valiums. 

The Fungiform Papillce stretch right across the dorsum, or are 
absent from the centre thereby forming a dorsal bounding zone. 
They form a cluster behind the apex, but are arranged in rows 
Prog. Zool. Soc,— 1921, No. LI. 51 
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of varying degrees of obliquity behind that. The apical cluster 
is large in the Simihke and Cereopithecida*, but in all other 
families the transverse rows extend far forwards at its expense. 
In the majority of tongues with large apical clusters there are 
iiiany finigiforui papilla* on the ventral papillary zone. 

It has. been shown by Tuckerman that the fungiform papilla* 
of the apical cluster have many taste-buds. 

In some specimens of Anthropopitkecm troglodytes there is a 
row of prominent fungiform papilla* occupying the mid-dorsal 
line of tiie tongue and replacing the median dorsal sulcus. 

It is sometimes impossible to tell whether a papilla, at the 
posterior part of the oral division of the dorsum is a. large 
fungiform or small vallate form, for fossa and vallum may be 
indistinguishable even through a strong lens. Histological 
examination is the only proof. The fungiform papilla* may have 
no taste-buds or these, if present, lie on the free upper surface of 
the papilla ; in the vallate papilla?, on the other hand, the taste- 
buds never lie on the free upper surface of the papilla., but are 
deep down on one or both sides of the fossa. 

In some tongues there are more fungiform papilla? than are 
visible to the naked eye, for some are entirely concealed by 
overhanging conical papillae (e. g. Anthropopithecus troglodytes ). 

Tiie fungiform papillae on the ventral zone may be thickly 
clustered at the apex of the tongue and scanty further back, or 
vice- versa, and the examples, and the rows in which they a,re¬ 
arranged are, close together or discrete. 

From the point of view of classification the most important 
features are tiie size of the apical dorsal cluster and the presence 
or absence of the fungiform papilla* on the ventral papillary zone. 
Although their presence or absence in the centre of , the oral 
part of the dorsum varies greatly, it is not a character of 
■sufficient distinctness to be of value for purposes of cliissiiication. 

The Comical Papillw vary in size and arrangement in the 
different families, and there are three types of the former 

1. The papilla* on the pharyngeal part of the tongue art? 
small;— Homo , Simia satyrus* 

2. The papilla* on the oral part of the tongue are compara¬ 
tively small, but those on the pharyngeal part are largo and 
prominent Gorilla gorilla, Anthropopithecus troglodytes , all 
species of Ilylohates , all species of Lemur, Ohiromys mmlayas- 
cariemis, and Tar sms spectrum. This type also occurs in some 
lower Mammalia. 

3. The papilke gradually increase in size from the apex of the 
tongue back to the epiglottis:—Cereopithecida?, Cebida*, Hapalidag 
Lorisida*, and Galagida*. This arrangement is also present in 
Microcehus in which the vallate papillae form a triangle, so the 
papillae are of value for distinguishing it from Lemur. 

The arrangement of the papilla? distinguishes most of the 
Cebidae from all other families. In the latter they form a cluster 
behind the apex and rows of varying degrees of obliquity behind 
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that, but in the Cebiche they are dotted irregular]}' all over' the 
dorsum. 

The tongues with smooth non-papillaiy areas on the pharyngeal 
part of the dorsum have been enumerated above. 

In most Primates the points on the oral part of the dorsum 
look backwards or backwards and inwards., but in some specimens 
of Simla satyr us and Gereopiiheeus wthlops those on the centre of 
the oral part run in all directions. 

In the Gelid ay Hapalidse, Lemuroidea, and Tarsioidea the 
conical papilhe are mostly pointed, and cylindrical and globular 
forms are uncommon. In the other families there is a good 
admixture of all types. 

The Lateral Organs present numerous forms and are of value 
for purposes of classification ■ 

1. Organs absent:— Microcelms , Chlromys, Tarsias, the Lori- 
skke and Galagidse. 

2. The laminae. and sulci form ladder-like patterns on the 
dorsum of the tongue, and only their outer ends euf the lateral 
borders of the tongue :— Gorilla gorilla and Simla satyrm. 

3. The organs are convex towards the lateral vallate pupil las:— 
A v ilhropopitheetis troglodytes , Hylobates (all species}, Lemur (all 
species). 

4. There are rows of short laminae and sulci on the lateral 
borders of the tongue:—Oercopithecidas. 

5. The inner borders of the organs are concave towards the 
lateral vallate papilhe:—-Oebuhe. 

6. A few faint irregular laminae and sulci are present on the 
lateral borders of the tongue:—Hupalidse. 

In very few specimens did I find an equal number of lamina* 
and sulci in the two organs of the same tongue. But one must 
be careful not to mistake simple folds of the mucosa at either 
end of the organs for laminae. Histological examination is the 
only true test in doubtful cases, for it reveals the presence of 
taste-buds in the true lamiiue. 

In a few species of Cercopithecits one may find fungiform 
; papilla?;’situated on thelamina* of the lateral organs. 

The degree of protrusion of the lamina* and depth of the sulci 
vary not only in different animals but in several examples of 
each; } 

The Lingual Glands are divided into apical and basal parts, but 
the former is most variable. 

The Apical Gland, of \Nukn is present only in. Homo and Simla 
satyrus. Oppel believes that it is a piece which has become cut 
off from a forward prolongation of the basal glandular mass. 
The basal mass in the Marsupialia sends forwards two prolonga¬ 
tions of variable stoutness, and it is possible that the Apical 
.Gland of Nuhn has. been cut off from one of these. If that were 
so it would support Gegenhaur’s view that the tongues of the 
Primates have evolved from those of the Marsupialia. 

The serous and mucous glands on the pharyngeal part of the 

- • ■ ■si*.; "::- 
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tongue are developed to an equal degree in the .Primates, but 
the degree of develop intent of the entire basal mass varies. 

The pharyngeal part of the tongue possesses a variable degree 
of .development of lymphoid nodules, and a variable number of 
orifices of pits and the duets of glands ; and the latter are 
of value for distinguishing tiie tongues of the various geneva ot 
the Cercopitheeuke from one another. Orifices are visible in all 
Oereopitbeeitke, but are absent from most Cebidae, so are of 
elassifieafcory importance when taken, in conjunction with the 
characters of the lateral organs and mode of arrangement of 
the conical papillae The following are the characters of the 
orifices in the Oercopitheciche:— 

Genus Prexbytes :—Orifices larger and more patulous than in 
any other gemis, and lie in the centres of large round glandular 
areas* The salivary glands are enormous. 

Genus ■ Cercopitheciis :—Orifices well-marked, discrete and not 
patulous, and no white areas present around them. 

Genus Macams :—Orifices like pin points. 

Genus Cercoeebm :—Small duct orifices present at the sides of 
the base of the tongue. 

Genus Fctj.no >r— Large duct orifices present' at the sides' of the 
base of the tongue. ■ 

In; 'many of the Cebicl&v the nodules on the base form zones, 
with concave anterior borders, in front of the epiglottis, but 1 did 
not observe a similar condition in, any other family. 

The Frencd Lamella varies greatly in the Primates, and appears 
to belong to the floor of the mouth rather than to the tongue. 
It varies even in several examples of, the same species, so is of 
limited value for purposes of classification. 

In .Homo, Sun id satyrm^and some specimens of FymphMmigtis 
syndactylm it appears as two simple folds over Wharton’s Ducts ; 
but Air. Pocock informs me that he observed two well-marked 
processes in a vomi gFmla satynts . I cannot believe, however, 
in conformity with my observations on the tongues of other 
animals, that reduction in the lamella is a eimnge due to 
advancing years. In oilver species the lamella appears as a 
triangular or tongue-shaped process with an entire or divided 
apex and with both edges entire, serrated, or bearing small sharp 
points. The sharpest and most prominent points on the edges 
occur in Cercopitlieens preussi and some specimens of Celrns 
fatueUus . 

The Orifices of WJmrtmts Ducts vary in their position on the 
lamella as follows:— 

1. On the upper surface— Gorilla gorilla. 

2. On the ap ex—AntHropo^nthmis troglodytes. 

3. On the under surfa ee - - Pithecia satanas. 

The apical position is the commonest form, however. 

Tuckerman described a rich nerve plexus with peripheral nerve 
endings in the lamella of A teles gter, and Gegenbaur considered 
that the endings were tactile in function. As this condition has 
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not been found in any other tongue there is insufficient material 
in which to work out its phylogenetic significance. 

The Subli/igtict .—The ■various Leinuroiden are differentiated 
from one another by the shape, mobility, and characters of the 
crests and denticles as follows:—- 

1. Snbling.ua' triangular or lyrate, has three ventral crests, 
and is very mobile. The apex is divided into -a. brush.work of 
denticles : — Lemur , Ilapakmur , Indriskke. 

2. Sublingua a large flat plate adherent to the under surface 
of the tongue by its central parts; no denticles present, but a 
strong keel-like ridge on its under surface projects forwards in 
the middle line :— (Jhiromys. 

3. SublingiiM large, tongue-shaped, but not quite so free as 'that 
of Lemur. There- is only one median ventral crest, but the 
dorsal surface has a crest of variable prominence. This crest, the 
characters of the denticles, and the variations in the consistence 
of various parts of the sublingaia fire important 

In Microceims the sublingua is ruiiformly .thick, the median 
dorsal crest is slight, and: the denticles are moderately long. 

In Xycticebm and Loris the central parts of the sublingiia are 
thicker than the lateral parts,.the.median dorsal cre.st is small 
and the denticles are of moderate length ; they are discrete in 
the former and close iii the latter, but there is no essential 
difference between the siiblinguadof these genera. 

In Perodictieus the median, ventral crest is bifurcated pos¬ 
teriorly, the median dorsal crest is very prominent,.'.mid the 
denticles are long and slender. 

In Microceims, Galago , and Hetuigalago the anterior border of 
the sublingua is broad, but in Loris an d JLyclIcebus it is more or 
less pointed. 

The Plicte Fiiubrtake of the Simiidte are derived from the sub- 
lingua by a process of phylogenetic reduction, and I showed that 
the plica* of Anthropapithems troglodytes with the intervening 
piece of mucosa form a soft triangular {iehl reseinhling a sub- 
lingua ; this is even more marked in the tongue of the new-born 
child, as described and figured by Gegenhanr. The plica* of 
Phascolarctos cinereus, however, do not bound such an area. 

The tongues of the Gibbons, Gereopitheeida:*, Oebuke, and 
Hapalida? illustrate the idtimate stage of reduction ? for no traces 
of the sublingua or plica are present as a rule in the extra-uterine 
stage. In the foetal. Gibbon, as shown by Deniker, there is a 
well-marked sublingua ; and I observed two minute pliese in a. 
young Oercopithecas patas, so it is probable that;the foetuses of all 
Primates have sublingme. 

If one examines a series of human tongues at different ages, 
one finds that the new-born child has well-developed plica* or ail 
actual sublingua provided with "taste-buds. As age advances the 
buds disappear and the pliem diminish in size. These taste-buds 
probably account for the more acute sense of taste in the child.. 
Experimental methods also demonstrate that the sense of taste 



764 * ' OIL C. F. SON XT AO OX THE COMPARATIVE ANATOMV 

elicited by applications of solutions to the centre of tlie oral part 
of the dorsum diminishes as age advances. 

This atrophy of structure following loss of function may have 
played an important part in the reel notion in and ultimate loss of 
the primitive Mammalian tongue. 

The Lytta. —Two forms are to be recognised :—The lytta of 
the tongue and the lytta of the sublingua. And • Gegenbaur 
showed that the latter, when present, appears in one of two 
forms. In Slenops it forms a strong central, supporting rod, but 
in Tarshts it is double. In Lemur it .is absent altogether. Owen 
described the keel on the' ventral surface of the suhlingua as the 
lvtta, but sections through the tongue show a well-marked lytta 
inside ; it is connected in the middle to the sublingua. 

Classification. 

The structures which are of value for purposes of classification 

are':”.: 

1. The number, and arrangement of the vallate pa pi 11 ax 

2. The arrangement of the conical paprika on the oral part of 
the dorsum. 

3b The mode in which the conical papillae increase in size from 
before back wards. . 

4. The size of the cluster of fungiform papllhe on the dorsum 
behind the apex of the tongue. 

5. The characters of the lateral organs. 

(>. The width of the ventral papillary zone, with the number, 
characters, and arrangement of its papilhe. 

7. The presence or absence and characters of the lyttm of 
tongue and sublingua. 

8. The presence or absence of the apical gland of Nulm, and 
the characters of the orifices <>f ducts and pits on the pharyngeal 
part of the dorsum 

9. The sublingua, and plicae timbriata*. 

f these features are of specific value in the case of all the 
Simiidse, except llylobates, and many of the Lemuroidea, but 
they'.are of generic value only in all other Primates, They lend 
additional weight to some schemes of classification 1 used on 
external and skeletal characters; in some cases they help us to 
settle points which are not supported by a. large body of very 
cone-1 usive evidence. 

The tongue of Simta mtyrus vexemWm that of Homo most 
closely. Both have rounded apices, and their form and general 
proportions are similar. They have no large conical papilhe on 
the base of the tongue, and tlieir vallate papill® form a V. The 
frenal lamella* are two small folds over 'Wharton’s Ducts, and 
their plicae fimbriate are equally developed, but smaller than 
those of other Primates; and they are the only Primates possess¬ 
ing an Apical Gland of Nuhn. In Simia miyrus the lateral 
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organs are better developed, and the conical papillae on the oral 
part of the dorsum include more pointed forms, but, Homo alone 
of all the Primates possesses a foramen caecum. 

The ladder-1 ike patterns formed by the lateral organs 'distin¬ 
guish Simia satyrus and Gorilla gorilla from all other Simiidle 
which have organs convex towards the lateral vallate papilla?, but 
the tongue of Gorilla gorilla has enormous conical papillae on the. 
pharyngeal part of the tongue, large plicae Umbria tie, a, median 
ventral crest, and a large triangular frenal lamella : it has no 
Apical Gland of Nnhn, and its vallate papilke form a Y or Y. 

The only character which really differentiates A nthropopithecas 
troglodytes on the one hand from Hylobates and Syinphatangiis on 
the other is the possession of plica? limbiiatte, for there is a 
similarity between them in all other features ; and Hylobates has 
a well-marked, triangular, bifid lamella, .whereas Symphatarigus 
syndactylus has two small folds over Wharton’s Ducts similar to 
those of Homo and Himia satyrus. Their vallate papilke form 
aY. 

In the Cercopithecidse, Cehidae, and Hapalidse the vallate 
papilke never form a Y, the conical papillae on the base of the 
tongue are never disproportionately large, and the lateral organs 
are neither ladder-like nor convex towards the lateral vallate 
papilke. The chief differences between them lie in the characters 
of the lateral organs, the size of the apical cluster of fungiform 
papilke, and the mode of arrangement of the conical papillae on 
the oral part of the dorsum. 

In the Cercopitheeidae the lateral organs form rows of lamina- 
and sulci on the lateral borders, the apical cluster of fungiform 
papilke is large, and the conical papilke on the oral part of the 
dorsum are regularly arranged. The genera are distinguished by 
the characters of the orifices of ducts and pits on the pharyngeal 
part of the dorsum (page 762), 

In the Oebidav the inner borders of* the lateral organs are con¬ 
cave towards the lateral vallate papilkxn the conical papilke on 
the oral part of the dorsum are crowded together without any 
definite arrangement, and the apical cluster of fungiform papilke 
is small. 

The vallate papilke are two in number, and there is a well- 
marked median sulcus on the pharyngeal part of the dorsum in 
Aotus, but in all other genera there are more than two vallate 
papilke, but no basal dorsal sulcus. 

The ventral papillary zone is wide, and has few fungiform 
papilke in Layothrix, but it has many papilla* in Ateles and Debits . 
In Ateles the ventral fungiform papillm are most numerous 
round the apex, but inOelms they are most numerous farther 
back. 

The ventral papillary zone is narrow in Pithecia, Aloiiatia , 
CaMieebus , and Cctcajao. It has many fungiform papilla? in 
Pithecia but few or none in the others; and Alouatta is the only 
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genus possessing large glandular orifices on the base of the tongue. 
OalUcebm • has many nodules ami few orifices on the base, but 
Camjao has neither. 

The Hapalithe always have a vallate triangle find a- tew 
irregular laminte and sulci .in their lateral organs. The pha¬ 
ryngeal part of the tongue occupies a relatively small part oi: the 
whole, and the ventral papillary zone is small or absent. The 
conical .•papilla? are regularly arranged and the apical cluster of 
fungiform papilla? is small. The lingual characters are not 
sufficiently distinctive to classify the genera. 

The Lemuroidea, and Tarsieidea differ from the Sim bo in the 
possession of a sublingua whose size, consistence, mobility, 
denticles, and minute structure vary in different families. 

In the Tarsioidea the sublingua is soft, small, devoid of 
denticles, and only delimited at the sides from the under surface 
of the tongue by a narrow groove. There are no lateral organs, 
no large conical papilla?, and few apical fungiform papilla?. 

In the Lemuroidea the sublingua is large, horny, denticulated, 
and is more or less ..movable, ■ 

In 'Lemur and Ilapalemur the"soblingiia'is' triangular or lyrate, 
very free, and lias three ventral crests. No lytta is present. 
The vallate papillas form a Y, and the conical papilla? on the base 
are disproportionately large. The lateral organs are convex 
towards the lateral vallate papillae. 

In Ohir&mys' the sublingua is tongue-shaped, adherent by .its 
central parts, 1ms one ventralcrest which is keel-like and 
.'nodulated. It has a lytta inside the tongue. Vallate papilla? 
form a pair or triangle, but never a Y Conical papilla? on base 
of tongue large. No lateral organs. 

In Microcebus , the Lorisidm and Galagidte the sublingua, is a 
flat plate with one median ventral, crest and a variable dorsal 
crest. It varies in mobility,-consistence,.and denticles, and the 
. value of these character's has already been described (page 766). 
The vallate papilla? form a triangle, but never a Y, the conical, 
papilla? on the base of the tongue are not disproportionately large, 
and lateral organs are absent. 

The special points .arising from these .notes on classification 
are:— 

1. The tongue of Smiia satyrus resembles that of Homo. 

2. Simla satyrus . and Gorilla gorilla differ from all other 
Simikke in the characters of the lateral organs, but there the 
resemblance between these two species stops. 

6. The tongue otEylobutes differs; from that of Anihropopi- 
therms troglodytes in having no plicae. 

4. The separation of Syrnphatanyus from Hylohaies. 

5. The great mine of the lateral organs for purposes of 
classification. 

6. The value of the lingual glands for distinguishing between 
the genera of the Cercopithecidse. 
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■7. The genera of the Hapalithe cannot lie distinguished from 
one another by the characters of the tongue. 

8. The tongues of ■ Lemur and Hapalemnr resemble those of 
the Simiidse most closely. 

9. It is impossible to ally the tongue of Microcebm with those 
of Lemur and Hapcdemur, but it resembles those of the Lorisidae 
and Galagidse. 

10. The characters of the tongue at once distinguish the 
LoriseSj Galagos, and Pottos from Lemur. 

11. The tongue of Tarskis resembles neither those of the 
Simiidse nor of Lemur , and is hard to distinguish from those of 
the Lorisidse and Galagidse. It has three vallate papilla in a 
line, but these may be elements of a triangle which has been 
battened out. 

12. The keel on the under surface of the suhlingtm is not the 
true lytta as described by Owen. 
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40. On some new Parasitic Mites. 

By Stanley Hirst, F.Z.S. 

(Offered for publication by permission of the Trustees of tbe British Museum.) 

[Received September 18, 1921: Read October 18, 1921.j 

(Text-figures 16-43.) 

The present paper deals with various parasitic Aeari, mostly 
belonging to the family Gamashhe, including eight new species 
of Liponyssiis and a new species of Rhinonyssus , also two new 
genera, closely allied to Rhinonyssus. A new Tarsonemid mite 
belonging to the genus Podapolipus is also described, and a new 
“ Bed Spider (Paratctranyokas irimiaUs) found on grapes at 
Trinidad. ' = 


Text-figure 16. 



G en us Eh inonyssus Trouessa rt. 


Rhinonyssus xovE-GUiNE/E, sp. xi. (Text-fig. 16.) 

5. Abdomen not elongated. The spimiles or hairs usually 
present on the venter in this genus have practically disappeared, 
being mostly replaced by exceedingly minute and inconspicuous 
circular pores. Anal plate distinct, being elongate pyriform ; it 
is furnished with a pair of hairs. Second and third coxa? each 
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with a pair of very stout cones or 'tubercles ; the other segments 
of the legs are provider! ventraily with similar stout cones and 
also a few spinules. ■ 

Length (including eapitulum) '9‘f mm. 

East: A bird ( Oraspedopkom magnified), New Uuinea. Pro¬ 
fessor Troil essart's col 1 ection. 

; ItinxoN yssoides. gen. now 

Closely allied to Mhinom/ssns 'Trouessart, but the chelieera. is 
very differently shaped, consisting of a, short stout basal portion 
and a long thin distal style, tile latter I ms a very minute lobe 
near the distal end, which. is very slightly curved, being in the 
form of a minute claw-like denticle (text-fig. 17 b). 


Text-figure 17. 



RMmni/ssoirfes trmiesmrti, sp. n„ ?, Ventral view, 
a. Palp from below. b. OhoHeem. 


RlIINON Y8SOIDES TE.OITESSA.HTI, Sp. II. (Text-fig. 17.) 

§ . Body shaped as in Rhm&nyssus , the abdomen not elongated 
however. Anterior hairs on venter short but quite fine. A 
number of hairs are situated posteriorly on the venter • they are 
longer than the anterior .pairs of hairs and are fairly slender, the 
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basal half being only slightly thickened, whilst the apical half is 
fine. Anal plate present, being pyriform in shape and furnished 
with three hairs as in Liponyssvs etc. First free segment of 
palp apparently with a process. There is a median row of 
minute' denticles on the ventral surface of the base of the 
eapituium. Anteriorly the second coxa is produced to form a 
stout process or spur rather similar to that present in the same 
position in Liponyssus but thicker and blunter. The spimiles or 
hairs present on the proximal segments of the legs in EMnonyssus 
are replaced by curious globular structures in this species ; a pair 
being sit uated on each of the first three coxa? and a single globule 
on the fourth coxa. Trochanter of first leg with two ehitinous 
globules vent-rally, second and third trochanters each with three 
globules and a short pointed spinule, fourth trochanter with 
four globules and a short pointed spinule. Distal segments of 
legs furnished with short pointed spicules. Claws of first legs 
only slightly curved (the claws of the other legs are missing in 
the unique specimen). 

Length (with eapituium) *92 mm. 

Host : A bird (Spkecotheres maxillaris), Australia. Professor 
Trouessart'scollection. 

Nkonyssus, gen. now 

Allied to IJponyssus but; with' the palpi shorter, the sternal 
plate longer than wide, and the hairs on the body and legs very 
few in number. Differing from lihimnyssus in the presence of 
two dorsal shields (an anterior and a posterior one), instead 
of only a single anterior shield. 

Aeonyssus iNTERMEDius, sp. n. (Text-figs. 18, 19.) 

2 . Two dorsal shields both fairly large, their.surface reticulated 
and with numerous punctations, posterior shield with the hinder 
end rather bluntly rounded off. Sternal shield longer than wide, 
apparently there are no hairs on it, hut 'there are three minute 
dots or circles on each side, (demto-ventral plate tin usual lv si.tort-. 
Anal plate similar to that of Liponyssus ,'.being pear-shaped. 
Palpus short, being very similar to that of Rhinonysms . 
Apparently there is no median groove on the ventral surface of 
the eapituium. With the exception of the pair on the anal plate 
there seem to be no spines or hairs on the ventral surface. 
Per it re me opening dovmXly mm Ekimuyssm. Legs rather short, 
apparently only .the distal segments are furnished with hairs, a 
dorsal hair on the tarsus, of the third leg being longer than the 
others, but still it is hot veiy long ; there is also a pair of distal 
spines on the ventral surface of this segment. Except for the 
dorsal spur on the anterior surface of the second coxa which is 
present but quite short (obsolete), the coxae are without hairs or 
spines. 

It is possible that some of the hairs on the body and limbs of 
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the single specimen have been destroyed by the caustic potash 
used in preparing it. It seems probable, however, that this 
absence is *-natural for in general appearance the mite is. very 
like a Rhiuonyssus, and the spines may be reduced or almost 
suppressed in the latter genus. There is a fully-developed larva 
inside the specimen and it resembles the parent in having only a. 
few hairs on the legs. The claws of this larva, are well developed 
and strongly curved. 

Length (with eapituluni) -53 mm. 

Host : The above description is based cm a single specimen 
labelled u Sur un Oiseau de Madagascar.' 5 Professor E. L. 
Trouessart’s collection. 


Genus Liponyssus Kolenati. 

The species of this genus are found both on birds and mammals. 
Only the species that I have been able to examine personally 
are included in the key given below. A number of species are 
not in our collection, and these have been left out. Two dorsal 
shields are present in the nymphal stages of Liponyssus , whereas 
there is usually a single undivided dorsal shield in the adults. 
In the adult females of a few species, however, there are two 
dorsal shields as in the nymphs : for instance in L. viator , sp. in, 
where they are shaped exactly as in the nymphs of certain other 
species. The adult females can always be distinguished by the 
presence of separate sternal and genito-ventral plates on 
the venter, and by the delicate fan-shaped or semi-circular 
genital operculum situated at the front end of the latter plate. 

Key to the females of the species of the genus Liponyssus 
present in the British Museum Collection :— 


Dorsum with two shields.... 2, 

Dorsum with a single shield..... ' 8. 

Posterior of the two dorsal shields very small ......... 3. 



L Posterior of the two dorsal shields fairly large . 4. 

f Anterior dorsal shield small and'-''separated from the 
} minute posterior shield by a considerable space ... X. serpentmm Hirst. 

{ Anterior dorsal shield rather long and only separated 

h. from the posterior one by a short space. X. natrich Gerv, 

f Sternal plate quite short, the two posterior hairs on it 
, ) long. Anterior spur on second coxa short....... X. viator, sp. n. 


.Sternal plate longer ......,.........„v..v,........ 5. 

Posterior margin of sternal plate strongly chitinised . 6. 


(. Posterior margin of sternal plate weakly chitinised... 7. 

f Posterior dorsal shield with only three pairs of fairly 

long hairs....... X. ehiropteralis, 

110 m. now 

i Posterior dorsal shield with a number of fairly long 
b hairs....... X. tii/asm, sp, n. 
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f Sternal plate with strong reticulate markings. A few 
| of the hairs at the posterior end of the body longer 
7 J than the other hairs . 


! Eternal plate smooth. Hairs at posterior end of laxly 

not much longer than the others... 

(Genito-ventral plate truncate posteriorly and fur- 
j nished with three pairs of hairs . 

S.d „ 

"| Cerrito-ventral plate rounded off'or pointed pus- 

( teriorly......... 

"Sternal plate with a pair of well-defined circular 
stigma-like markings. Genito-ventral plate with 
e j three pairs of hairs... 


] Sternal plate without any circular markings. Geuito- 

k ventral plate with only a single pair of hairs. 

f Sternal plate with the posterior margin thickened. 

10 . - 

(Sternal plate not thickened posteriorly .. 

^ Coxae of legs furnished with distinct dentiform spurs, 

IL i C-oxa* of leg's without any spurs, except an anterior 

\ dorsal one on the second coxa __ 

(Coxa of second leg with a, very large curved outer 
12.T s P m * .... 


13. 

14. - 


(.Coxa of second leg without any very large outer spur. 
C Coxa of second leg with two posterior spurs ... 

( Coxa of second leg with only one posterior spur .. 

(Second coxa with a large curved inner (anterior) 
; spur veutrally. Second tarsus usually ending in 
two spurs, one of which is very stout _;.. 


(Second coxa w ithout any anterior inner spur vent rally. 
/ Only the anterior dorsal spur of the.second coxa, and 
J a little outer posterior spiuvon the-third coxa present 

(Several other spurs present on the coxa* as. well ...... 

(Posterior end of dorsal scutum rounded off or blunt... 
l&j . and 


(Posterior end'of;scutum pointed .... 

(Second coxa with only a very short rounded spur 
) posteriorly ..... 

(.Second coxa with a large pointed spur posteriorly ... 
f Posterior end of genito-ventral plate rather wide and 

I blunt or rounded off ..... 

18H 

| Posterior end of genito-ventral plate narrower and 
( usually pointed ............................................. 

( Anal plate rather angular in shape ... 

19.] 

( Anal plate pear-shaped, the sides being curved,,.,..... 
i Size larger. Dorsal shield elongated and rather narrow. 
Sternal plate comparatively long and without any 
I distinct markings. Peritreme rather short . 

oO j v..,'. : 

“ i Size smaller. Dorsal shield wider. Sternal plate 
| shorter and with a few deep curved little impressions 
| on each side in the anterior angles. Peritreme long*. 


L. biscu/gt-ns^ sp..u. 

L.jtivaisb (luiTinns. 

■ L . met t it tga sea vie u s is , 
sp, n, 

0 . 

L. si cm alia. sp. u. 

10 . 

L. (vthiopicuti, sp, it. 

11 . 

12 . 

18 . 

L. cvehfhtorii Hirst, 

13 . 

' Ij, seiurintus, sp. n, 

. 14 . 

. L. liberie mis Hirst* '' 
15. 

L. hlctnclmrdi 

' ' Trouessart. 

16. 

h. aremtus C. L, Ivo.clt 
Xu earn if veil. It, Koch, 

. 17 . ' 

A. vonfiwimms Hirst. 
'■L. ?na writ miens, sp. n, 

19. ■■■■* ' 

21 . 

Z.JlaeKs lvoleuuti. 

20 , 

X. eUiptians Koleuati. 

L. granulosus 

, Kolenafi, 
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(Sternal plate with three pairs of hairs.. 

21. ] 

(.Sternal plate with two pairs of hairs . 

( Dorsal shield narrow, especially posteriorly (parasitic 

22. ) 011 rots).. 

(. Dorsal shield wider (parasitic on hen) *.. 

(Hairs oil dorsum only slightly curved. ... 

( Hairs on dorsum very distinctly curved. 

Dorsal shield rather short. Anal plate rather'wide 

1 and short ...... 

2 k 

j Dorsal shield more elongated. Anal plate narrower 
!. and longer .......... . 


23 , 

L.bavoti Hirst. 

L. bursa Berlese, 

L. silviaruni 

Cun, & Fanz. 

■ 2 k 

L. ktcertmits Berlese. 
L. saurarum Oudinns. 


Liponyssus xatricis Gerv. 

Liponysms arahicus mi hi described from a female specimen 
found on a lizard (Agama adraniltana) is apparently identical 
with L, natriois Gerv. 1 have examined examples of the latter 
found on a snake at Florence kindly .sent me by Prof. Berlese. 
A very minute posterior shield is present on the dorsum in the 
adult female, and Berlese seems to have overlooked it. It is 
very similar in shape to that present In L> serpentiirm mihi, but 
is longer and only separated from the anterior dorsal shield by a 
short space, whereas in the L. serpeMitim the two dorsal shields 
are widely separated from one another. 

Liponyssus viator, sp. n, (Text-fig. 20.) 

57, There are two dorsal shields, shaped as shown in figure, 
the anterior one being slightly produced in the middle posteriorly, 
whilst the posterior one has the anterior margin rather, strongly 
concave ; posterior dorsal shield shaped rather like a tongue, the 
lateral margins being at first convex and then narrowing to form 
the bluntly pointed posterior end. Hairs on dorsal shields short, 
some of the hairs on the margins of the anterior dorsal shield 
are a little longer, anil the hairs of tire terminal pair on the 
posterior shield are longer than the others on its surface. 
Lateral hairs on body fairly long and the posterior hairs on 
uncovered part of dorsum very much longer than those on the 
shields. Sternal plate very short, being in the form of a. narrow 
transverse strip; it bears three pairs of .bail's, those of the 
anterior pair are much shorter than the posterior ones, the latter 
being much longer than usual. Genito * ventral plate, narrow, the 
posterior end rather blunt. Anal plate pear-shaped. Peritrmm 
reaching as far forwards as the middle of the second coxa or 
somewhat further forwards. A minute and inconspicuous spine 
or spur is present on the anterior surface of the second coxa, but 
it is much shorter than in most species of Liponysms ; the other 
cox® apparently are without spurs. It is not easy to make out 
the denticle on the first free segment of the palp in the specimens 
PRoo. Zobn. BoCi—1921, NopjiXIV- ' • 52 
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from Cypselns affirm, but it is quite distinct in the example from 
Geeinus vmllcmti, being sharply pointed. 

.Length of body (not including capitalum), 5 ‘*>5 . * <s 7 eiili. ^ 

Host: Several specimens from nests of Vypsdm affum* 
Calcutta, collected by 0. Pa-iva (28. vi. 1901) and forwarded to 
me by Diy Nelson Amian'dale, Also an example from Gechvm 
vailkmti , Tangier (May 1892), presented to the Museum by 
Dr, James Waterston. 

Text-figure 20. 



. Lijnmtfssus viator, sj>. u„ $ . Dorsal view, 
a. Stomal plate. 


Note, —The specimen from GechmsvmManti agrees closely 
with those from (U/pselus afjirds in the structural details given 
above, but the posterior dorsal shield is rather more narrow, and 
the denticle on the first free segment of the palp distinct, 

Lipoxyssus chieopteralis, nom. nov. 

2 . Two dorsal shields are present, their surface being finely 
reticulated. The shape of these shields varies somewhat in 
specimens from different localities; the posterior one is tongue¬ 
shaped, its hinder end being narrowed and blunt. Hairs on the 
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shields of moderate length ; there are three pairs of these fairly 
long hairs on the posterior shield and also three or four pairs of 
very minute and inconspicuous hairs at its posterior end. Hairs 
on softer parts of body very numerous, of moderate length ami 
rather thick. Sternal plate trapezoidal, its posterior margin is 
very much thickened, being strongly chitinised as in L. mthio- 
■picus and L. m/assa } ; anterior pair of hairs on it quite short, the 
other two pairs usually longer. Genito-ventral plate with the 
posterior end sharply pointed. Anal plate pear-shaped. Peri- 
treme only reaching as far forwards as the middle of the second 
coxa or even shorter. First free segment of palp with a well- 
developed process. Second coxa with the anterior spur well- 
developed ; apparently there are no other spurs or spines on the 
coxae. Bristles on dorsal surface of legs very numerous and 
rather stout. 

Hosts ; Bats. On Plpisirellmp Ambleside, Windermere 
(11. iii. 1912) (J. F. Carmack) ; ex J)r. J. Waterston’s coll. 
On Myotis rnyotis, Orista.no, Sardinia (Dr. A. 11. Krausse ); ex 
Hon, N. (J. llothsehikVs coll. On bats, at Ain Sefra, S.W. 
Algeria (14. v. 1913); ex Hon. 1ST. 0. Rothschild’s coll. Off 
Gtenodactylus gimdi , Gorge of Tila.ton, El Kantara; specimens 
collected by the Hon. la. W. Rothschild and Dr. E, Hartert. 
Also a specimen from a bat,Tabgka,Tiberias (P. B. Schmitz) ; 
ex the Hon. £7, 0. Rothschild’s coll. 

N ote.— Ganestri n i, relying upon the colour of living specimens, 
considered tin's Species of Liponyssus with two dorsal shields to be 
L. arcuatus 0. L. Koch (see Prospett. Aear. Ital. i. pp. 120-121, 
1885), and Rerlese is also of this opinion in his Acari etc. Reprt, 
in Italia (Ordo Mesostigmata, p. 22, 1892), Oudemans gives the 
name Z. arcuatus to quite a different species with an undivided 
scutum (see Arch. Naturg. Abt. A. Heft ix. pp. 68-75, 1913). 
According to this author the name of this species with two dorsal 
shields should he L. numulmm 0. L. Koch—a mite found on the 
house-mouse (see Tijdsehr. Ned. Dierk. Yer. (2) vii. p. 293, 1902). 
It is impossible to determine the two species said by Kolenati to 
have two dorsal shields, viz., Stecdmryfssus perihhpharns ami 
S. hrachypdtis (see Bitzb. K, A kad. Wiss. Wien, xxxv. pp. 186 <fc 
187, 1859). As it seems to be impossible to ascertain the real 
name of this mite, I propose the new name L. chiropteraMs 
for it. 

Liponyssus nyassjs, sp. n. 

9 . Two dorsal shields are present in this species, the anterior 
one being very wide; the posterior one is much narrower and 
shaped like that of L. Miwpdms, sp. n., and L. chiropterulis , 
being tongue-shaped and with the anterior margin distinctly 
concave. It differs from the posterior dorsal shield of L. chiro- 
pteralis in having a number of moderately long hairs on its 
surface instead of only three pairs as in that species. Hairs on 
uncovered (softer) part of dorsum numerous, stiff, of moderate 

52 * 
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length, and sharply pointed inneli as in L. c/i-woph>.r,d^-\ , Sternal 
plate rather weakly cliitinisetl except, the posterior margin, winch 
is verv much thickened ;imi slightly concave ns .in L. chiropPrahs 
and L. mthioplcns ; there are numerous line tmnsverse linear 
markings on its surface and the three pairs of hairs are long and 
tine. Genitchventml plate with the - posterior end rathe! bluntly 


Text-figure 2J. 



pointed, and it lias only one pair of hairs on it. Anal plate pear- 
shaped. Hairs tin venter numerous, fine and of moderate length. 
Peritreme extending a little further forwards than the middle of 
the second coxa. First free segment of palp with a ventral 
process. With.the exception of the well-developed anterior spur 
'on the second coxa, the eqxaa are vcithout spurs or spines. Legs 
furnished with 7 : 

■: Most: Elephant'. shrew,"Ffyasaland j-, ex : Coll, of 
Imperial Bureau of Entomology. . 
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Uponyssus mscuTATu,^ sp. n. (Text-Jigs. 2L 22.) 

$ . Dorsal skidds two in number, both are fairly wide, the 
outline of the posterior one is shaped rather like a thimble or 
cone, the blunt apex of which is the posterior end. Hairs.on 
scutum not numerous and arranged as shown in figure, those in 
the middle of its surface are short, but the ones on the margins 
of the anterior plate are longer. Hairs on softer part of dorsum 
much longer than, those on the dorsal shields, a few at the 
posterior end of the body being considerably longer than the 
others. Hairs on venter line and of moderate length. Sternal 
plate large and its surface is strongly reticulated ; its posterior 


Text-figure 22. 



margin is concave; three pairs of hairs are present on it, the 
first pair being short and weak, the posterior pairs very long. 
(Jenita-ventral plate narrowed posteriorly to form a sharp point. 
Anal plate pyriform and rather longer than usual. Feritreme 
reaching as far forwards as the middle of the second coxa or 
slightly further. First free segment of the palp furnished with 
a strong pointed tooth-like process. Anteriorly the second coxa 
has the usual spur, otherwise the coxa; are devoid of spurs. 
Hairs on legs quite fine, none of them being spiniform. 

Length of body (not including capitulnm) *65 mm. 

Host : Dendropicm cardmalts , South Africa, 
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Liponyssus MADAOASOARiiiiNscs,'Sp. ii. (TexiTigs, 23, 24.) 

5 . Dorsal shield slipped rather like tlmt of h. bursa, (see text- 
fig. 23), the hairs on its surface short, the terminal pair at the 
posterior end somewhat longer than the others. Hairs on the 
softer part of the dorsum numerous, they are short but mostly 
slightly longer than those on the shield, tftermd plate large, 
being longer than usual; it is trapezoidal 'in shape, the posterior 
margin 'being straight, except in the middle where it is slightly 
concave; there are three pairs of hairs on it and they sire rather 
short. Genito-renlral plate muisuid in shape for a species of 


Text-figure 23. 



Liponyxsnx madetearienHix, »p, n., y. Domil view. 


Liponyssus , for instead of being pointed or rounded off posteriorly 
it is truncated ; also there are three pairs of hfiirs on it instead 
of only one pair, one pair being situated opposite the fourth coxa), 
the two others at the posterior end of the plate, one of these 
pairs being placed on its posterior margin. Ami plate pear- 
shaped and more elongated than usual. PeTilrevie extending a. 
little beyond the first coxa. Besides the usual dorsal spur, there 
is a ventral (inner) spine anteriorly on the second coxa, it is stout 
but curved. There is a similar anterior spine on the third coxa. 
Both the Second and third cox® ore without any posterior spurs. 
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There is, however, a short; but blunt posterior spur on the fourth 
coxa. Legs furnished with hairs and bristles, there is a short 
spine vent rally at the distal end of the tarsi of the posterior 
legs. 

Text-figure 24. 



Length of body (not including capitulum), $*79—-96 mm. 

Host : Lemur mongoz var. cdhifrons, Diego Suarez, Madagascar 
(G. Melow ); ex the Hon. W. C. Rothschild’s coll. 

Liponyssus stern alis, sp. n. (Text-figs. 25, 26.) 

2 . Dorsal shield large and undivided, it is much narrowed 
anteriorly, in the middle the sides are straight and parallel, 
posteriorly it is rather abruptly narrowed to form a short tail- 
like portion which is truncated posteriorly. Anterior hairs on 
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scutum of moderate length and ho are also two pairs at tlie 
posterior end, one pair being terminal, 1 be rest of the hairs on 
its surface are very short. Hairs on soft uncovered part of 
dorsurn of moderate length. Sternal plate trapezoidal in shape; 
its posterior margin slightly concave ; on each side in the 
anterior angle there is a wrv well-defined circular mark consisting 
of an outer rim and a pitted interior; three pairs of bail's are 
present on the sterna] plate and they are long and line. GenMo- 
ventral plate rounded off posteriorly and with three pa irs of hairs 
on its surface, viz., the usual pair. situated opposite the fourth 


Text-figure 25. 



coxae and also two pairs at the posterior end of the plate, one of 
them being terminal. Anal plate large and pear-shaped. Hairs 
on venter very numerous ami of moderate length. Peritreme 
extending forwards about as far as the middle of the first coxa. 
Palp vent rally with a lobe-like process on the first free segment 
as in L. granulosus etc. The usual anterior dorsal spur is 
present on the second coxa ; there are also chitinous raised lines on 
the coxae but no distinct spurs. There are numerous bristles 
on the legs, especially on the dorsal surface. 

Length of body (not including eapitulum) *80 mm. 
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7f<w«: A bat found in a, cave near Lake Beshik, Salonika. 
(27. v. 1918), Dr. James Watershm. 

Text-figure *29. 



LlPONYSStJS /ETH I OPICUS, sp. n. (Text-fig. 27.) 

5 . Dorsal shield shaped as sliowivin text-fig. 27, being elongated 
and comparatively narrow ; it is widest opposite the interval 
between the second and third legs, being narrowed anteriorly, 
whilst posteriorly it is still narrower gradually decreasing in 
width, and being rather drawn out and tapering, the end bluntly 
pointed. Hairs on its surface numerous; they are not very 
long and are usually plain, hut some of them have a few incon¬ 
spicuous hairlets. Hairs on uncovered part of dorsum also 
numerous ; they are not much longer than those on the scutum, 
some of them are slightly bifid at the end and furnished with 
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inconspicuous accessory hairiots,- especially those at the hinder 
end of the body, which are also slightly stouter and blunter than 
the others. None of the posterior hairs are especially long. 
Sternal plate trapezoidal, not short, its surface finely reticulated , 
its posterior margin is much thickened and slightly concave. 
Genito^entral plate narrowed and tapering -to a. point posteriorly. 
Anal plate pear-shaped. Hairs on venter rather numerous; they 
are liner and rather longer than those on the..uncovered part of 


Text-figure 27. 



the dorsum. PerUreme reaching about as far forwards as the 
middle of the first coxa. Anteriorly the second coxa has a strong 
forwardly directed spine; otherwise the coxae are devoid of 
spines or spurs. First leg long, especially the tarsus, the fourth 
legs also long; second and third legs much shorter, the former 
being rather stout. First free (proximal) segment of palp 
furnished with a process which see^yather flattened and not so 
spiniform as in some species. 
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B . 'Ventral plate with reticulate mark nigs and rat tier narrow, 
being scarcely widened posteriorly; there are eighteen hairs on 
it, arranged in nine pairs and also an impaired posterior hair. 
The usual strong anterior spur is present, on tiie second coxa. 
There is also a rather strong curved spine on the anterior margin 
of the third coxa. Bristles on legs mostly fine and none of them 
a,re very stout. Peritreme reaching the first coxa. 

Note.—T he male is described from specimens from, the Sudan 
only. . 

Length of body (not including eapitu'lum), $ *61 mm. (distended 
female specimens up to *98 min.) ; $ *45-*45 mm. 

Hosts : Elephant shrew, Oliirorno, Brno River, Nyasaland, 
1916 (R. C . Wood); ex Coll, of the Imperial Bureau of Ento¬ 
mology. Also oft* bats at Singa, Sennar Province, Sudan, 1915 
(Oapt. IV M. Marshall ).; ex the Hon. N. C. Rothschild’s coll. 

Text-figure 28. 



a. Llpmiyssus $ciur*nm,8 p, . Dorsal vimv. 

b. IJpmyssmblantfmrM Traiiessart, . Dorsal view. 


Liponyssus soiurin us ? sp, n. (Text-figs. 28 a . 29.) 

g . Body oval, being widest some distance before the posterior 
end, sometimes it is slightly bilobe <1 posteriorly. Dorsal shield 
large and undivided, being shaped as shown, in text-fig. 28 
posteriorly it is evenly narrowed, the end being bluntly pointed. 
Hairs in middle of this shield exceedingly minute and fine, even 
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the • marginal hairs are <juifce si tort, the terminal posterior pai r 
being, however, slightly longer than the others. _Hairs on 
uncovered part of dorsum short and fine. Sternal plate longer 
than is the ease in L. earnifex and L. orcimins^ the posterior 
margin ■'being only slightly concave; the three pairsof. hairs on 
its surface are fairly long. Genita-ventral plate of moderate width, 
its posterior end rounded off. Anal plate pear-shaped. Hairs on 
venter fairly numerous. Anterior (dorsal) spur of second coxa 
well-developed ; there is also a little curved hook like spur (or 


Text-figure 29. 



TApnnyssns sriHvriid^'f sp. n., A Ventral view. 


rather spine for it is articulated) on the inner surface of this 
coxa anteriorly 1 , and two laxge spwrs or teeth on the posterior 
margin , the outer one being almost as large as the inner. Thi r< 1 
coxa also with two spurs on its posterior margin, but the outer 
one is much weaker than the inner. Peritreme extending forwards 
as far as the middle of the first coxa or a little further 
forwards. There are a number of subspiniform bristles on the 
distal segments of the legs; the paired stout little spurs or 
spinules. present at the distal end of the second tarsus in 
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L, mrnifex and L. areuatus are -absent in this species from 
squirrels. 

$ . Genito - ventral plate rather slender and it has nine pairs of 
hairs on it, besides, the unpaired posterior hair, it is not divided 
into two portions by a transverse line as is the casein L.Jlavus etc. 
Periireme read.ling as far forwards as the middle of - the first coxa. 
Spurs and spines on the coxhj as in the female sex. At the distal 
end of the second tarsus there is a pair of very strong short 
spin ales ventrally. Fourth leg not enlarged, the spiniform 
bristles on this limb are not very thick. 


Text-figure 30. 



■hipimt/mm bUuichardi -TrouC'ssnrt, Ah Vhnitrul surface .showing coxa', sternal 
and giniito-vcntml plates. 

Length , J (including eapitulum and palpi) “83--*90 mm.; of 
body only *73 *81 mm.; greatest width ‘40-*42 mm. 

S . Length of body *53 mm.; width *31 min. 

Host : Squirrels at Briainym, Fra nce (26 . ix. 1887). Col lection 
of the Paris Faculty of Medicine. 

Liponyssus blanchardi Tronessart. (Text-figs. 28 6, 30, 31.) 

Ldognatkus bltmchardi Tronessart, 1904, Arch. P&rasit. viii. 
pp. 558-561, 2 text-figs. 

$. Dorsal shield large and undivided, narrowing posteriorly, 
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the tip being blunt (almost' pointed). Hairs on dorsal -shield all 
short, but the marginal ones are longer than the others. Hairs 
on uncovered .part of body about as long as the longest of the 
marginal, liairs on the shield or somewhat longer, a, few at 
the posterior end of the body are longer than the others, but 
still none of them are very long. Sternal plate trapezoidal, not 
very short, and furnished with the visual three hairs which are of 
moderate length; the posterior margin is straight. Gemto- 


Tex.i>figure 31. 



a. Ventral surface showing- coxa* ami ventral plate. 

b. Fourth leg greatfy enlarged. 


ventral plate of moderate width, the posterior end rounded off. 
Anal plate pear-shaped; Hairs on venter short and not very 
numerous. Peritrema reaching about as far forwards as the 
middle of the first coxa. With the exception of a distinct (out er ) 
pointed tooth or spur on the posterior edge of the third coxa., and 
the visual anterior spur of the second coxa, the coxw are devoid 
of spurs or teeth. None of the spines on the legs are very stout. 

<?• Ventral shield becoming rather wide behind the last coxa, 
its sides here being convex but afterwards nav,'rowing to form, the 
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usual neck-like portion connecting with the aim] part of the plate; 
the transverse line present on this plate in L. jiaims and 
L, granulosus is absent in this species. There are nine pairs of 
hairs on the ventral plate and also the usual unpaired posterior 
hair. Besides these hairs on. the plate itself there are a few 
lateral hairs posteriorly on the venter and they are fairly long. 
The curved anterior seta on the inner side of the third coxa is 
rather stout, being almost spiuiform ; this coxa has also a very 
slender outer posterior spur. Fourth coxa also usually with a 
very slender posterior spur. First leg more slender than the 
others, the second and third being short and stout; the fourth 
leg is enlarged as in L, carnifeiv C. L. Koch, some of the spines 
on this limb being 'rather stout, especially in the specimens from 
the Prairie Marmot. Second tarsus with a pair of distal spimiles 
ventrally which are very stout and quite short. 

Length . 5 (without capitulum) *73-*78 mm.; J ‘58.*63 mm. 

Host: Alpine Marmot. The"-above' description is based on a 
number of female specimens mounted on a slide (one of Professor 
Blanchard's preparations in the collection of the Paris Faculty 
of Medicine). Also examples of both sexes taken on marmots at 
Zermatt (M. Biner) ; ex 27. C. Rothschild's coll. Also examples 
of both sexes from specimens of the Prairie Marmot {Cynomys 
Indovicmmis) bred by Sir E. Loder at Leonardslee, Horsham, 
England. 

Lifoxyssus coxfuctanus, noun nov. 

Liponyssm herlesei Hirst, Proc. Zool. Soc. 1921, p. 862. 

Oanestrin'i has already described a species of LeAognaihm « 
Liponyssm from, a bat under the name t, herlesei (Atti Sec. Yen. 
Trent, xi. pp. 142-143, 1888), so it is necessary to find a new 
name for. my species from Myospdlimseansm, I propose .the' 
name L. confiickmus for this species. 

Liponyssus macedonicus, sp. n. (Text-iigs. 32, 33.) 

2 . Differing from L. sektrinm .etc.'.principally in theshape 
of the dorsal shield, which is rather abruptly narrowed at the 
posterior end so as to practically form a short tail. Hairs on 
dorsal shield exceedingly minute, a few near the anterior end on 
the margins being a little longer and the terminal pair at the 
posterior end of the shield also a little longer than the rest, but 
still quite short. Hairs on uncovered part of body a lso short, 
but two pairs at the posterior end (one of them ventral) are 
somewhat longer than the others. Sternal plate trapezoidal and 
not short, the posterior margin straight; the three pairs of hairs 
on this plate are rather short. Genito-veulral plate short and 
fairly wide, its posterior end rounded off. Hairs on venter a 
little longer than those on the dorsum. Anal plate rather 
elongate pyriform. Peritrerm reaching almost as far forwards 
as the anterior margin of the first coxa. Second coxa with the 
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anterior (dorsal) spur large, venirally this coxa has it large 
posterior spur (larger than in L. arm-atm). Third coxa with two 
posterior spurs, the inner fairly well developed, the outer weaker. 
Fourth coxa apparently without any spur. Femur of first leg 
dorsally with two rather noticeable but not very long spin iform 
setae near its distal end and there are also some quite short ones 
on this limb. Yentrallv the tarsus of the second, leg • has 'two 
stout but very short spurs or spimiles. Tarsi of third and fourth 
legs with a spine near the distal end. There are also some 
weaker spines and seta? on the legs. 


Text-figure 32. 



Lipou/fssus mdmtmi'vus, ii., if. Dorsal view. 

6 • Ventral plate without any transverse line, it is expanded 
just behind the last'coxae and afterwards narrows again to form 
the neck-like portion connecting it with the anal part; the anal 
Dart of the plate has a very minute denticle or cone on each of 
its margins just before the striated tip ; there are nineteen hairs 
on the ventral plate including the posterior unpaired one. Coxw 
furnished with spurs as in the female, but there is also a slender 
(outer) spur on the last coxa. Second leg stout but rather short, 
the fourth leg longer than the others and considerably swollen, 
one of the spines on the patella and another on the tibia are 
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stouter than the rest. ■ A pair of spinules are present at the 
distal end of the tarsi of the three posterior pairs of legs. 

Length of body (not including capital um ), J '(>5-*67 mm.: 
ct '^7 nun. 

Host : Spalax monticola thermcdcits . Doiran,. Macedonia. 
Several, specimens collected by Dr. James Waterston (24.x 
1918). 

Text-figiire 33. 



Liponyssus flavub Kolenati. (Text-figs. 34, 35.) 

Bernmnissus flavus Kolenati, Parasit. Chiropt. 1857, p. 19, 
Liponyssus lobatus Oudemans, Tijdschr. Ned. Dierk. Yer. 
1904, (2), pp. 18-22, pi. i, figs. 3-17. 

2 . A little before the posterior end the dorsal shield becomes 
narrowed, but the tip is not pointed but widely rounded oft 
(almost truncated) as in L f carmfex . Hairs on its surface very 
short and fine ; they are not numerous and are distributed as 
shown in the figure. Hairs on uncovered part of dorsum very 
Prog Zoom Boo.—1921, No. LUX, ■ \ 53 
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numerous, being very short amt rather sfcifl. -Sternal plate 
trapezoidal, the posterior margin being strongly concave; the 
three pairs of hairs on this plate shorter than its length. 6 e-uito- 
ventral plate curiously sculptured, especially the anterior part of 
it (genital operculum) which has scale-like markings • posterior 
end*of this plate, rounded off. And plate more triangular than 
pear-shaped, the.sides being straighter than usual. Venter with 
numerous very short stiff hairs. Peritvmne reaching ns far as 
middle of the first coxa or a little further forwards. First 
free segment of palp with a large flattened process. Second 

Text -figure 34. 



Idponymts flams IColeimti, ^. Ymifcml 8ui\t‘ae<* xhowing coxa*, stomal amt 
gcnito-vcutral plates. 


coxa with the usual strong anterior spur, hut without any 
distinct, spurs or tooth-like processes posteriorly ; on the outer 
half of its posterior border, however, it is furnished with a slight 
hut distinct curved raised edge. Third coxa also with a slight 
curved raised edge posteriorly, the outer half of this coxa is 
somewhat produced and hears ,a hair. Fourth coxa with a 
chitinous line near the posterior margin ; sometimes there is 
a tiny inconspicuous spine connected with an outer series of very 
n;dnute denticles on the extreme outer side of this coxa, but it is 
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easily overlooked. There are some rather thick spiniform set re 
on the dorsal surface of the legs, those on the femora being 
especially noticeable, 

c?. Posterior end of dorsal shield narrowed and angular, being 
almost pointed, but blunt instead of rounded off as in L. granu¬ 
losus. Ventral plate divided into two regions by a transverse 
line as in L, granulosus . There are live pairs of hairs on the 
anterior, part of this plate and eighteen hairs on the posterior 


Text-figure 35. 



hijmigsfntsjlaims Kolenati, $ „ Ventral view, 
a. Sternal plate of JAponymitA grmwlmw Kolenati, ? . 


part of it. Hairs on venter numerous and quite short. Peritreme 
apparently somewhat longer than in the male of L. granulosus , 
almost reaching the middle of the first coxa. Fourth leg not 
specially enlarged. 

Length of body (not including capitulum), $ *65 mm.; <$ 
*54 mm 

Host : Bats. The above description is based on KolenatiV 
types in our collection labelled Bermanissus jlavus There are 
also specimens from a Noctule bat, Aylesford, Kent (27. x. 1919), 
collected by the author, 

53 * 
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Liponyssus granulosus Kolenati. 

Dermanissus granulosus Kolenati, Farasit. Chiropfc. 18i> /, 

p. 20. 

Dermanissus glutinosus Kolenati, ib. p. 20. 

2. Dorsal plate rather like that of L. jtavus in shape. The 
liaii-s on its surface very minute, those on the anterior margin 
longer, however. Sternal plate trapezoidal in shape, the posterior 
margin strongly concave ; in the anterior angle of this plate 
there are a few rather deep impressions or markings, the rest of 
its surface being practically smooth and without sculpturing; 
the three pairs of hairs on this plate are longer than in L.jlams , 
being longer than the plate itself. Genito-venlral plate with the 
markings on its surface very similar to those present in 
L.jlavus , the posterior end Is rounded off. Anal plate pear-shaped, 
the sides being more convex than in L, flams. Venter with 
numerous short hairs, which are slightly longer than in L.jlavus . 
Peritreme reaching as far'forwards as the middle of the first coxa, 
or slightly further. First free segment of palp with a large 
flattened process as in L.jlmus. Coxre. of legs very like those of 
L.jlavus , the second and third having slight raised curved edges 
posteriorly, which perhaps represent obsolete spurs. 

8 . Posterior end of dorsad shield m8er and rounded off 
posteriorly (instead of almost angular and bluntly pointed asiirX. 
flames ). Two of the hairs at the posterior end of this shield, are 
much longer than the others. Hairs on uncovered part of dorsum 
very sparse. Ventral plate divided into two regions by a strong 
transverse line (situate almost opposite the posterior end of the 
last coxa?). Hairs on the posterior part of this plate less 
numerous than is the case in L.jhtmis and slightly longer than in 
that species. There are live pairs of hairs on the anterior part of 
it as in L.-ficmuSy -but only -9-10 on the part of it situated behind 
the transverse line and they are arranged regularly in pairs 
(whereas there are eighteen on this part of the ventral plate in 
L.jlavus ). Hairs on venter few in number and slightly longer 
than those of L. flams . • sliorter thn.n in the female, 

apparently only reaching a little further -than the middle of the 
second coxa. Last pair of legs not enlarged and the bristles and 
spines are not very stout. 

(Jhelkera furnished with' a rather long pointed process besides 
tbe two short lingers. 

Length of body](not including capitulum), $ *03-*68 mm.; 
8 ‘55 mm. 

[Note. —The male of this species is described from a single 
example of this sex from the tube labelled L. glutinosus by 
Kolenati, for there were no males in the tube labelled L. granu¬ 
losus .] 

Host: Bats, Two tubes (each containing a few specimens) 
labelled Dermanissus granulosus and Dermanissus glutinosus. 
They bear the British Museum Register no, 56.163 (December, 
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1856) and are described in the register as types presented by 
Prof. Ivolenati. We have also specimens of this species taken on 
Yespertilio vi/jolis at Begamo, ex N. 0. Iiothscliild*s collection. 


Text-figure 36. 



Liponyssus ellipticus Kolenati. (Text-%. 36.) 

Carls elliptlea Kolenati, Parasit. Ohiropt. p. 16 (1857). 

5 . Size large for a Liponyssus, Dorsal shield more elongated 
and narrower as compared with its width than that of L. granu¬ 
losus Kolenati, posteriorly it is narrowed, the end being practically 
truncate; the hairs on the posterior part of the scutum, especially 
the marginal ones, are much longer than in that species. Hairs on 
softer uncovered part of dorsum fairly numerous and of moderate 
length. Sternal plate rather large, being longer than that of 
L. granulosus , its posterior margin is concave and not thickened; 
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the three pairs of hairs on it fairly long, (/outo-ventral plate 
with the posterior end rounded off, and it only bears a. single 
pair of hairs. Anal plate pear-slmped, the sides of the anterior 
part of it being well curved, whilst the pointed posterior end is 
elongated. Peritreme rather short. First; free segment of pcdp 
with a process ventrally. Anterior surface of second com with a, 
long slender spur ; except for this one, the coxae are entirely 
devoid of spurs or spines. Numerous fine set® are present on 
the legs. 


Text-figure 37. 



L/pouj/xsns Unufimanus Kolcnuti, $. Ventral view, 
a. Chelicem of same. 


Length (owing to the damaged condition of the unique specimen 
it is impossible to give the exact length). 

^ Most: The name of the host is not given on the label, but 
Ixolenati gives it as Myoiis murinus in the work quoted above. 

Liponysstjs longimanus Kolenati. (Text-fig. 37.) 

Caris longwmm Kolenati, Par^it. Chiropt. p. 16 (1857). 

<S * Dorsal shield with faint reticulate or scale-like markings; 
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its posterior end is narrowed and practically truncate, the hairs 
on its surface are not very long, one or two of the marginal ones 
posteriorly are a little longer, however, and the pair at the end 
considerably longer than the others.- Ventral plate with about 
twenty dive hairs on its surface, including the posterior unpaired 
one; it becomes greatly enlarged in width behind the last coxa* 
and is not divided by any transverse line. -Hairs on venter very 
few in number and of moderate length (not very long). Movable 
finger of chelicera only about half the length of immovable one. 
Peritreme short, only reaching the second coxa.. With the excep¬ 
tion of a long slender spur on the anterior surface of the second 
coxa, the cox® are without spurs or spines. 

Length of body (without capitulum.) *59 mm. 

Host : The name of the host is not mentioned on the label, 
Kolenati says the species is found on Mimopterus schreibersii and 
Rhinolophus clivosus. _ 

Note.—I t seems probable to me that this mite is the male of 
Liponysms eUiptiem Kolenati, but it is better to keep the names 
separate until proof of this is forthcoming. 

Family Tahsonemid.e. 

Genus Taesonemus Can. & Earn. 

Tarsonemus traxslucexs Green. (Text-figs. 38, 39, 40.) 

d . Body of the male rather long and narrow, being more than 
twice as long as its greatest width it is widest at the point at 
which the posterior pairs of legs are inserted, this part of the 
abdomen being slightly wider than the cephalothorax. Posterior 
end of abdomen narrowed and'rather tail-like, each of the last 
segments being considerably narrower than its predecessor. The 
curious anal structure at the extreme end of the body Is only 20 p 
wide, tbe segment preceding it 27-30 p wideb and the third from 
the end 40 -50 p wide. When viewed laterally the body is seen to 
be very high at the level of the posterior legs, but anteriorly it is 
much lower and the abdomen is narrowed posteriorly as noted 
above. Hairs on body all rather short. Legs. Second leg a 
little longer than the first and the third is the longest. Fourth 
leg really the shortest, but its position at the highest and widest 
part of the body makes it appear longer than the first and second 
legs: this leg is stouter than the others and its penultimate 
segment has an angular internal spur or process distally, there is 
also a long stout bristle situated near it ; fourfcb tarsus curved or 
bent and a little beyond tbe middle of its length it is furnished 
with a very long fine hair, after whicli the segment becomes 
slightly reduced in width. Tarsus of the three first legs with a 
pulvillus, but the terminal segment of the fourth has only a short 
knob-like structure at the end. it is possible that this is the 
rudimentary tarsus. There is a stout striated sensory seta on 
the anterior tarsi, that on the second tarsus being larger than 
the one on’the first. There are also four', slender but stiff sensory 
set® on the first tarsus. 
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5 . Body oval, being considerably longer than wide. Hairs on 
body few in number and quite short and inconspicuous. Pseudo- 
stigmata almost circular in sliape.. First leg the shortest, being 
slightly shorter than the. second. Claw of first tarsus rather large 
and only slightly curved. The largest of the striated olfactory seta* 
on this segment is long but slender and situated near the middle, 
there are also two short striated setse of the same nature near t he 
proximal end, one of them being club-shaped. In addition to the 
fairly stout set.se just mentioned there are two pairs of long 


Text-figure 38. 



Tarsonmus tramlucens Breen, <J. Ventral view. 


slender tactile set©* Second tarsus"with a i-athar long striated 
seta near its proximal end, but it is a. little shorter than the 
longest of the stout ones on the first tarsus. 

Measurements, <$„ Body (including capitulum) 157-167 p in 
length; width of cephalothomx 72-75 p; greatest width of 
abdomen about 80 #. Length of first leg 75 p, of second 96 p, of 
third 122 p, of fourth (not including the proximal segment) 72 p. 
$. Body 190-207 ^ in length width 107-115 p. 

EM. On Capsicum, Trinidad (F. W. Urich). On tea, Ceylon 
(Hutson). 
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Genus Pobapolitus G raxsi k .Hovel li. 

FoDABOTiiPlTS AHARONH, Sp. n, (Toxt-iig. 41.) 

5 . Body elongated, -being from over three, to more than three 
and -a half times as long as wide. ' .There are usually a large 
number of embryos or eggs in the body. Oeplialothowtx minute 
and bearing the appendages. Anterior pair of legs minute but 
segmented, the segments apparently being three in number; 
a. seta is present dorsally at the distal end of the lirst segment of 


Text-figure 41. 



Podupoltpus a ha rom i, sp. n,, $, 


a. Dorsal view of capitulum and anterior end of body showing llus legs, etc. 

b. The same from below. 

C & d. Outline of body of tire entire mite showing variation in length. 

this leg ; the terminal segment has a. well-curved hook-like claw 
at the end. Second pair of legs reduced to smooth little 
unsegmented sacs. Just above the first leg there is a tiny cone 
or tubercle at the apex of which is the stigma,1 orifice. Movable 
■finger of chelicera curved and styliform, being quite slender. 

This species is much more elongated than l\ reeondtius Grass! 
k Hovel li and P. grassii Berby; : resembling P. bacillus Berk 
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(from Java) In this respect, but Qpsomala 'cylindrical the host 
of the new species described above, is confined to the Mediter¬ 
ranean Region. 

Length of body 122-171 y, its width 40-49 p. 

Host : A number of specimens from the wings of Qpsomala 
cylinth'ica Marscli., Ekron, Palestine, 15. iii. 1921 (7, Akaroni). 

The specimens were red in colour when alive. 

Fam. Tetbanychida 
Genus Paratetranychus Zacher. 

Paratetranychus trinitatis, sp. n. (Text-figs. 42, 43.) 

3 . Hairs on body quite short, they are distributed as shown in 
the figure, some of them seem plain, but others are furnished 


Text-figure 42. 



Pamtetmnyckus trinitatis, sp. J, Dorsal view, 
a. Traces of palp. b. Penis from the side, greatly magnified. 


with, inconspicuous accessory hairlets. Anterior eye distinct 
although small, the posterior is inconspicuous and easily over¬ 
looked, being more weakly chitinised. Penis curved at the end 
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and shaped as figured. Dorsal spine on .palp vevy short. .Dorsal 
sensory finger stouter than and a little shorter than the two 
neighbouring rod-like seta?, the latter are of unequal length, one 
being slightly longer than the other. Terminal sensory finger of 
palp apparently absent. 



Leaf of vine showing discoloration caused by ParatetranyoJms irinituth, span 

Length of male (including eapitulmn) 342-375 p, of hard 
external part of penis about 1.1-15 p, of rod-like setae of tarsus of 
palp 44-6 p, of dorsal sensory finger of palp 3|-4 /a 
Host plant : Grape vine, Trinidad (K }V. Urich). 


Text-figure 43. 
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41, On the External Characters and Classification of the 
Mnstelidse. By K. I. Pocook, F.R.8., F.Z.S. 
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(Text-figures 27-39.) 
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Introduction. 

In 1869 Gray (Oat, Carnivorous • etc. Mammals Brit. M'us. 
pp. 79-142) relegated the genera which by all modern zoologists 
are referred to the family Mustelidse to two families, Mustelidte 
and Melinidse. The Mustelidte were divided into the following 
tribes":—(T) Mustelina for Maries, Mustek^ Futorms , Gulo, 
Galera, Orison ; (2) Lutrhia for Lutra and other genera of 
typical otters ; (3) Enhydrina for Enhydra. The Melinkke were 
similarly divided into the tribes:—(1) Melina for Arcionyx, 
Males , Taxidea, Mydaus ; (2) Mellivorina for Mellwora ; (3) Me- 
phitina for Mephitis, Gonepatus, ZpUogtdex (4)' Zorillina for 
Zor ilia [~Ictonyx]\ (5) Helictidina for Helictis. 

From ray present standpoint the interest of Gray’s classification 
lies in its influence upon Gill, who in 1872 (Smiths. Mise. Coll, 
xi, pp. 64-65) followed Flower (P. Z. S. 1869, pp. 11-15) in fusing 
the Melinkke and Mustelidse into one family, for which the latter 
name was retained, and elevated all Gray’s tribes to the rank 
of subfamilies—Mustelinra, Melina*, Zorillina?, Mephitinse, etc. 
As will appear in the sequel, this classification in my opinion 
better expresses the affinities of the genera dealt with than any 
that followed it *. 

In 1883 Flower (Encycl. Brit,, Mammalia, pp. 439-440) divided 
the Mustelidm into the following subfamilies:— 

(1) Mel hue for Mephitis , Arcionyx , Males, Mydaus, Taxidea, 
Mellivora, Helictis , let onyx. 

(2) Mustelinm for Galictis{Tayra 4- Orison],Mustela [= Martas'], 
Futorms [= Mustela ], Gulo. 

(3) Lutrina for Lutra , A onyx, Enhydra [= Laiax]. 

This arrangement) based mainly on the structure of the feet, 

# I have intentionally ignored such family names as Mellivoridae, Zorillidae, etc., 
proposed by Rochebrune and Mephiti&fB proposed by Rhoads, because no attempt 
was made to define the families thus casually designated ami no reasons were given 
for assigning that rank to the groups. 
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was adopted by Mivavt (P. Z. S. 1885, pp. 393-395); and with 
the addition of Pcecilogale and Lyncodon to the Musteliuas was 
repeated by Flower and Lydekker in 1891 (‘ Mammalia,' 1 pp. 567- 
591). It was also accepted by Sedgwick (* Students’ Text- Book 
of Zoology/ ii. p. 624, 1905). . 

In 1902 de Winton (‘Zoology of Egypt, Mammalia/ p. 245), 
trusting apparently to the structure of the teeth, modified 
Flower’s system by transferring Mephitis , (.lonepatm , Mellivora, 
and Ictonyx from the Me lime to the Mustek me. Max Weber in 
1904 (Die Sting, pp. 536-538) followed de Winton with respect 
to the allocation of Mellivora, but otherwise agreed with Flower, 
And in the same year Trouessart (Oat, Mamm., Suppl. pp. 187— 
215) also followed Flower, but put .Pcecilogale into the Mel in in. 
He further subdivided .Musteliiue into two tribes :—Guloneco for 
Gulo, GaMctis [ ^Tayra + Orison'] , and Lyncodon, and Musteleie 
for Mustek* [== Maries] and Putorius [« Musiela], with subgenera 
Zuireola and Arctogale [= Mustek!]. 

In. 1912 Miller (Oat. Mamm. Western Europe, pp. 340-341) 
divided the Mustelkte into four subfamilies:—(1) Melinas con¬ 
taining u about a dozen genera,” of which only Meles is quoted and 
dealt with ; (2) Lutrimn containing four genera,” Lnira alone 
being discussed; (3) Oulonince containing Gulo and probably 
Mellivora ; (4) Mustelinse restricted to the genera Maries , Mustek* 
(with its subgenera Putorius and Lutreola and Musida), and 
Vormela *. 

Although Miller, like de Winton, seems to have relied mainly 
on the teeth, it seems clear that a large number of the genera 
placed by de Winton in the Mustelime were left by Miller in the 
Melime, where Flower placed them. Another point to he noticed 
in connection with Miller’s classification is his severance of Gulo 
from the Mustelinse as the type of a special subfamily f, with the 
guess that Mellivora is a related genus. 

Betting aside for the moment the classifications of Gray and 
Gill, two conclusions come out from this brief review There 
is complete agreement amongst recent writers with regard to the 
status of the Butrina*; (2) Although Flower’s subdivisions have 
held the field until the present day, there is a great variety of 
opinion as to the constitution of the Melina* and M ustelime. * It 
is admitted by all that Meles, Arctonyx, Taxidea, My dam, and 
lleUctis are Melinse; and that Maries, Mustek, (with related 
generic or subgeneric forms, such as Vormela, Putorius , Lutreola ), 
as well as Tayra, Orison, and Lyncodon are Mustelines. But 
Mephitis , Spilogale, Gonepatus , Mellivora , Ictonyx , and Pcecilogale 

'* Satunin (Mitt. Kauk-Museums, v. p. 267) defined the genera Vormela 

and Putorius, admitting the following subgenera of the latter, Putorius (b.s.), 
Lutreola, Ictis , and Kohnohis. The genus Putorius is equivalent to Mustda as 
understood by Miller, Ictis (=subgenus Mmtela) being employed for the stoats 
and weasels. Miller was perhaps not acquainted with this paper when he wrote his 
‘Catalogue or the Mammals of Western Edrope. 9 

•t Tins was originally done by Gray in 1825 (Ann. Phil xxviV p. 889); but in his 
latest classification he abandoned the group named Uiilonina. ■ 
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have been placed according to the fancy of authors in either 
subfamily. It is quite clear therefore that there is something 
wrong with the classification, and that the characters used for 
defining the two subfamilies are insufficient for the purpose. 

In 1920 (Proe. Zooh Soc. pp. 179-187 and pp, 424-436) 
I attempted to show that Miller s guess as to the kinship between 
Gulo and Mellwora was untenable; and that there is practically 
no evidence of sufficiently close relationship between Males and 
Tax idea to justify their retention in the same subfamily. Gulo 
was affiliated with. Maries; Gill’s subfamily Mellivorinae was 
resuscitated for Mellwora ; Taxidiinse was proposed as a new 
subfamily group for Taxidea ; and Meles and Arctonyx were 
provisionally left as the sole representatives of the Melime. 

„ Subsequently (Proe, Zook Soc. 1921, pp. 473-486 and pp. 535- 
546) a study of the auditory bullae in the Mustek die supplied 
additional characters for the definition of the subfamilies; and 
reasons for the admission of several genera of Lutrime were 
brought forward. 

In the following pages the external characters of all available 
genera, apart from Gido, MeUivora, Meles , Taxidea, and the 
genera of Lutrinre, which I dealt with in the papers just mentioned, 
are described in detail; and a summary of the results setting 
forth my views on the classification of the Mustelidas'is given at 
, : ;fhe end. 

Most of the material forming the subject-matter of the paper 
consisted of specimens which had lived in the Zoological Gardens 
and were examined after death at the Society’s Prosectorium, 
Mr. Oldfield Thomas, however,,"has given me all the facilities at 
his command for studying the splendid collection under Bis 
charge at the Natural History Museum. I am much indebted to 
him and to Mr. Martin Hinton for the help received in this way. 
I am also particularly grateful to Mr. Cyril Hop wood, a member 
of the Council of the Rangoon Zoological Society, for sending me 
through Mr. Max Friedlander, the Superintendent of the Gardens, 
a spirit-specimen of Melogale personata ; and to M r. EL Jacobson, 
for procuring for me at Mr. Boden Kloss’s request, a similarly 
preserved example of Plesiogale nudipes * from Fort de Ivock on 
the west coast of Sumatra, 

The Uhinarhmi. 

The most primitive type of rhinarium is found in Maries and 
Gulo. It is naked above, the lateral slits of the nostrils extend 
nearly to its posterior margin, the infranarial portions are shallow 
or moderately deep, the inferior edge is convex or angled, but it 
is not, strictly speaking, continued over the upper lip—-that is to 
say, the gutter which cleaves the lip consists of smooth skin 
differentiated by its texture from the rhinarium above. This 

* Gray referred this species, with others, to Ins genus Gynmopus (see infra, p. 818). 
That name, however, is preoccupied. Hence I propose Plesiogale as a substitute. 
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Text-figure 27. 



A. Side view of head of Putorius puiorim. 

B. Front view of rhinarium of the same. 

0. The same of Gale nivalis. 

D. Side view of rhimirium of the same. 

E. Front view of rhinarium of Flesiogale gymnopus. 

F. Side view of rhinarium of the same. 

G. Side view of head of Charronia jlavigula. 

H. Front view of rhinarium of the same. 

I. Upper view of rhinarium of the same. 

Iv. Front view of rhinarium of Maries foina. 

L. Upper view of rhinarium of the same. 
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gutter is continued as a groove up the middle line of the rhinaviuni 
between the nostrils. (Text-fig. 27, K, L.) 

In Oharronia the gutter is obliterated, except close to the 
convex lower margin of the rhinarium, which is grooved above, 
and the upper lip is scantily hairy in. the middle line. (Text- 
fig. 27, G-L) 

In Gale , Mustela , and Pntorius it is also obliterated or nearly 
so, and the infranarial portions of the rhinarium are shallower. 
In Gale nivalis the hair of the muzzle encroaches on the upper 
surface. (Text-fig. 27, A-D.) 

In Pies locale nudipes the rhinarium is large, with a median 
groove, deep infranarial portions, and naked above back to the 
posterior ends of the nostril slits. (Text-fig. 27, E, F.) 

In Ictony.v , as in Pntorius, the rhinarium is lightly biconvex 
above and mesially grooved in front, with the inferior edge 
horizontal in the middle, convex at the sides where it curves 
backwards ; but the infranarial portions are deeper than in Gale , 
Mustela, or Butorins, and this area of the rhinarium is wider than 
the upper portion. There is no trace of gutter and the con¬ 
tinuously hairy upper lip is about as deep as the height of the 
rhinarium. (Text-fig. 29, A-B.) • 

In an example of Orison, furax , or an allied species, from 
Brazil, the upper surface of the rhinarium is evenly rounded from 
side to side, the groove is on the lower half of the front surface, 
and the nostrils are wide apart. The infran'arial portion is deep 
in the middle, but quite narrow laterally, where it passes beneath 
the slit of the nostril; and this narrowed piece is defined from 
the median piece by an oblique groove. There is no trace of 
gutter and the depth, of the lip is less than that of the rhinarium. 
Two or three specimens of Orison ell-{ (sp. ?) from Cordova in the 
Argentine show individual variation in the rhinarium. In one 
the upper surface is lightly biconvex, the median groove is 
distinct,and there is no gutter, in the other the median groove is 
obsolete, the upper surface is uniformly convex as in Orison, and 
there is a very shallow gutter. In both the infranarial portion 
is tolerably deep and mesially angled below, but the lateral 
portions, which in Orison pass backwards beiieath the nostril slits,, 
are practically, obsolete, (Text-fig, 28, A* GV) 

In Tay'm barham the upper side of the rhinarium is grooved 
and the anterior surface deeply and widely grooved. The nostrils 
are larger and closer-''.together than in Orison and the infranarial 
portions are deep both mesially and laterally, and are marked in 
front, as in Orison, by a. fine oblique groove on each side which 
meets its fallow of the opposite side in the middle line above the 
inferior angle of the rhinarium in front. The rhinarium is about 
twice as deep as the upper lip, which has no gutter. (Text- 

fig. 28, D-F.) . 

The rhinarium of Taxidea recalls that of Gale, Mustela, and 
Pntorius in the shallowness of the infranarial portions and the 
presence of the median groove. It is, however, relatively wider, 
Prog. Zoom Soc,—1921, No, LIT, 54 
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has the nostrils a little closer together, and the upper surface 
overgrown with hair nearly to the anterior margin. The lip has 
no gutter and is not so deep as the rhinarium. 

la Mellivora the rhinarium is wide as in Taxidea, and the 


Text-figure 28. 



A. Side view of head of Orison fanu' or a closely allied species, 

B. Front view of rhinarium of tlie same. 

C. Upper view of the same. 

D. Side view of head of Tai/ra barbara . 

E. Front view of rhinarium of the same, 

P. Upper view of the same. 

■XJ. 
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upper lip is shallow and without, gutter ; but the infranarial 
portions are somewhat deeper than in that germs ; there is no 
median groove and the lateral slits of the nostrils are more 
abbreviated, and the upper surface is quite naked. 

In Meles the rhinarium is very large and naked, the infranarial 
portions being exceedingly deep and often convex!}’ produced in 
the middle below. The nostrils are tolerably close together, but 
the lateral slits, although narrow, are long. There is no median 
groove, and the upper lip, shallower than the rhinarium, has no 
gutter. 

In the Skunks the range, in variation, of the rhinarium is very 
instructive. In Spiiogale it is very like that of Maries, having 
shallow infranarial portions defined by faint grooves from the 
median portion, a median groove in front in the lower part, an 
angled inferior border, aud a complete gutter dividing the upper 
lip, which is not quite so deep as the rhinarium. (Text- 
fig. 29, C.) 

In Mephitis the infranarial portions are always deep, wide, 
and well-defined laterally beneath the posterior slit of the nostrils 
as in Meles , and when the groove between the nostrils and the 
two defining the infranarial portions and the gutter on the lip 
are absent, the resemblance to that genus is particularly close. 
But in a. specimen, said to have come from Manitoba, the 
rhmarium is lower and somewhat wider than in other examples, 
the lip is cleft by a shallow gutter continued on to the lower half 
of the rhinarium, and the lateral portions are defined by shallow 
grooves running from the nostrils to the middle line of the 
inferior edge. (Text-fig. 29, 13, E.) 

In Conepaius proteus the rhinarium is twice as wide as high, 
about equal in depth to the upper lip which has no gutter, its 
upper edge is evenly convex, its lower edge horizontal, and, 
although there is a short groove between the-nostrils, the nostrils 
themselves are wholly visible from the anterior view, the lateral 
slits being short and not continued to the posterior edge, thus 
resembling the rhinarium of Malikova. (Text-fig. 29, E, G.) 

In Melogale per sonata the rhinarium is remarkable for the 
extreme depth of the mesially grooved infranarial portions which 
are produced inferiorly, so that their median depth is equal to 
the depth of the area above it and of the upper lip. They are 
also very deep laterally beneath the slits of the nostrils, which 
are continued to the .'posterior" border of the rhinarium. The 
upper lip is ungrooved and. is - only sparsely hairy mesially and 
laterally as far back as the angle of the mouth. (Text-figs. 29, 
H, I; 30, G.) . . -v 

The rhinarium of My dims is even more aberrant and recalls 
that of the Snake in the sense that it consists of a some¬ 
what rounded disc with two subcircular nostrils on its anterior 
surface, the slits of the nostrils being very narrow and short. 
The infranarial portions are much deeper than the upper portion 
of the rhinarium and are everywhere of equal depth. They are 
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defined by a. vertical groove running downwards from, the nostril, 
and each of these grooves is continuous with the outer edge oi a. 
long, narrow, parallel-sided philtrum, of the same text live as the 
rhiimriura, which extends to the edge of the ripper lip and Js 
marked by a. groove passing upwards on to the rliinariiini. In 
front of the rhinarium above them is a. naked strip of skin on 
the muzzle. (Text-fig, 29, lx, L.) 

Text-figure 29. 

/ 



A. Side view of head.of lofoni/.r eapensitt. 

B. Front view of ■rhimirhmi of the simie. ■ 

C. The same of Spihu/aie pmtoriits. 

I). The same of Mephitis mephitica. 

E. Side view of the same. 

F. Front view of rhinarium of Can epatm protons. 

G. Side view of the same. 

H. Front view of rhinarium ai Mel opal e persona (a. 

I. Side view of the same. 

K. Front view of rhinarium of Mpdaus meltceps (from dried shin). 
Ii. Side view of the same. 

xj. 
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The genera may l)e grouped as follows by the rhiuavium :— 

a. No complete ami true philtrum resembling the rest of the 
vhinarimn in texture dividing the upper lip, which is at most 
grooved. 

b. Upper lip divided by a complete groove of smooth naked 

skin, giving* mobility to the right and left halves . Gulo, Marten* 

V . Groove on upper lip obliterated or nearly so, the two halves 
of the lip not separately movable, or only slightly so. 

<?. Inl'ranarial portion of rhinuvium much shallower beneath 
lateral slits of nostrils than above them. 

d. Infrunarial portion laterally very narrow...... 'Must el a, Chile , 'Butorins, 

Charronia, Grison , Tax idea. 

d f . Infranarial portion laterally moderately deep ...Tai/ra, Xctonyx, Sjrilo - 

gale, Mephitis, Conepatus . 

cb* Infranarial portion very deep beneath lateral slits, 

approximately as deep as portion above them .. Moles,Melogale . 

a'. A long narrow philtrum, resembling the rest of'the rh marium, 
dividing the upper lip; infranarial portions everywhere very 
deep........,... Mi/daus. 


The Facial Vibrissce. 

The number of tufts of facial vibrissa) characteristic of the 
Carnivora is typically present in the Mustelidse; but the vibrissas 
themselves are longer and more .numerous in predatory forms 
(like Maries, Must&a, and Tctonyx) than in fossorial forms (like, 
Mellwom, Meles , and Mephitis). They are especially well 
developed in the matter of rigidity and number in the truly 
semi-aquatic genera like Lutra and, Amhlonyx ; but in the 
tropical West-African Otter. Paraonyx, Hinton records the com¬ 
plete absence of the superciliary and tipper genal tufts. In other 
genera, like Meles, the upper genal tuft is..sometimes apparently 
absent; but a noticeable point about this tuft in all genera, 
when it is present, is its high position on the cheek, only a little 
below and behind the posterior corner of the eye. In the one 
fresh- example of Tayra barbava. examined, I could find no trace 
of the interramal tuft. (Text-figs. 27-29.) 

In Melogale personata the vibrissiB are all long and numerous as 
in predatory forms, the submentals being unusually well developed 
on the area of nearly naked skin which runs along the lower lip 
as far as. the.angle of the mouth, corresponding to that of the 
upper lip. ■ (Text-fig. 30, G.) 

. \The '£xternM'EmM: . . 

The external ear shows every grade between high specialisation, 
the primitive condition, and almost complete d©generation, In 
its highest types, as exemplified by Maries * and Charronia , it is 
of tolerably large size and is provided with a well-developed bursa, 
the posterior flap of which is large, has a strongly convex margin, 
and is attached above behind the straight-edged portion of the 

* Sec-my paper on the Pine and Beech-Martens (P. Z. S. 1914, pp. 1062-1068). 
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posterior border of the ear which constitutes the • anterior Ihip. 
The supiutingns lias a simple subglobular thiekeni ng. The tragus 
ami siipratragus are well defined and separated by a, distinct 
notch, and the anbero-internal and p<>stero-inher tud thickenings 
descend behind or within the tragal and antitragal prominences 
respectively, (Text-tig*. 27, G.) 


Text-figure MO. 



A. Ear of Gale nivalis. 

B. „ T? cecil ay ale alhinnclut (from dried' skin). 

C. „ Lyncodon pafayouicus ( „ „ ). 

I>. ,, Mephitis mephitiea: 

E. „ Conepatm proteus, 

E. „ Spilogate putoHus. 

* G. Side view of head of Melogale persona ta, 

I), E, F, G, X 

In Muslela, Gale , Phswyale 7 and Puiorius the ear is relatively 
smaller and rounder than in Maries, and further differs in that 
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the thickening of the supra tragus is larger and valvular, and the 
edge of the cavity has a small, soft membranous Hap just above 
the supratragus, which is especially well developed in Plesiogcde. 
Moreover, the antero-internal thickening curves sharply beneath 
the supratragus posteriorly. In Gale , Mustela , and iPlesiogcde 
the bursa is almost or quite as well developed as in Maries, but in 
Futorms it is reduced to a marginal slit, owing to the reduction 
in size of the posterior flap, the edge of which is nearly straight. 
(Text-figs, 27, A ; 30, A.) 

Gulo has the pinna like that of Maries , but relatively smaller 
and provided with a smaller bursa ; and the pinna of Melogale 
is very like that of Mustela and Gale , the bursa, tragus, and 
antitragus being well developed, but the supratragus is less 
valvular, the antero-internal ridge descends more vertically, and 
there is a little pouch above the hollow. (Text-fig. 30, G.) 

Tayra and Grison also resemble Mustela and Gale in the pre¬ 
sence of the upper membranous flap, the valvular supratragus, 
the posterior curvature of the antero-internal ridge beneath the 
supratragus ; but differ in the reduction of the bursa to an even 
greater extent than is seen in Futorms. The posterior 'flap is 
continuous above and below with the margin of the pinna, and 
the anterior flap is represented by a very shallow ridge of in¬ 
tegument a little in front of it, so that the pouch is reduced to a 
minimum. In Grison and Grisonella ' the' valvular'. supratragus 
and the flop above it are larger than in Tayra ; and in Grisondla 
the anterior ridge of the bursa is shorter than in Grison « (Text- 
fig. 28, A, D.) 

In Ictonyx , and also in Pcecilictis and Fmcilogale , judging from 
dried skins, the pinna differs essentially from that of Mustela , 
Gale, and Futorms in. the total absence of all trace of the bursa 
and of the membranous flap above the supratragus. Otherwise 
if is similar. (Text-figs. 29, A ; 30, B.) 

In Meles and Taxidea the pinna is smaller than in Ictonyx , and 
the supratragus has a simple subglobular thickening as in Maries. 
Otherwise they are tolerably similar; the pinna is less salient in 
Taxidea than in Meles. 

in Lutra the pinna, although much reduced, is of the same 
simple type as in Meles . In Mydrictis it m simplified by the 
almost complete suppression of the tragus and antitragus and of 
the supratragus apart from the subglobular thickening. 

In Spilogale , Mephitis , and Conepatus a noticeable peculiarity 
in the pinna is the entire absence of the tragal thickening, so 
that the external orifice of the ear is exposed and not hidden in 
a cup-like hollow ; and the cavity of the pinna has no definite 
anterior rim. The low antero-internal ridge curves posteriorly 
beneath the valvular supratragus, which appears to be set higher 
in the ear than in other genera. The pinna is of comparatively 
large size in Spilogale ; but in Conepatus —at all events, in 
G. proteus —it is much reduced and scarcely stands away from the 
head. There is no trace of the bursa. (Text-fig. 30, D-F.) 
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In Lymodon also the pinna is as much mUiwd as in Conepatns, 
standing away from the head as a, shallow short ridge, the lower 
end of which does not reach nearly to the ad Hus inferior. There 
is no bursa, but the structure of the ridges could not be deter¬ 
mined on dried skins. (Text-tig. HO, 0.) 

The pinna of Mellivora surpasses even that of Oonepatm and 
Lyncodoih in reduction in size. It is represented merely by a 
thickening of the integument, without any free edge, round the 
small cavity; and, judging from the descriptions, the pinna of 
Mydaus is very similar to that of Mellivora , but I am unable to 
say whether the orifice is exposed as.in Mephitis, Spllogah, and 
Conepatus or concealed by a tragal thickening. 

The following table shows briefly the principal modifications in 
the external ear :— . i 

((. Bursa retained. 

h. Bursa marginal, upper end of its posterior Hap hidden by 

that of anterior flap ... . .. Mustek), 4aU s X'Icsfagatc, 

Putorius* MaHesyCharrouia, Gtdo, Melogale* 
h f , Bursa remote from margin, shallow, its posterior Hap in 

no way concealed by anterior Hap.... Tctym, Grisou, Grhoudkt. 

a r . Burnt absent. 

<?. Auditory orifice concealed, usually by tragal thickening. 

■■ d. Pinna laminate, standing- away from bead. 

<?. Snpratragus a well-developed valvular Hap ,.. Xdo»jp\ PucUidis, 

■ . x TwcMoqule. 

e . Supratvagus at most a ridge with rounded thickening. 

/. Pinna moderately large....... Metis, Tavideo. 

/', .Pinna much reduced ........ Ultra, Amhlonijx, etc. 

d[* Pinna a thickened rim of integument.... . .. Mellivora* 

c r . Auditory orifice exposed, not concealed by tragal tbioktm- 

big' ...... •" iSpilogaU, Mephitis, Conepatm. 

The Feet* 

In describing^ the feet of the Mustelufe I start with two 
assumptions. . First, that the primitive feet were adapted for 
running or climbing, or both combined, and not for digging or 
swimming, which hamper, if they do. not prevent, the first- 
mentioned activities. Second, that the feet were naked below, 
provided with short curved claws, interdigital webbing up to the 
proximal end of the pads, large 4-lobed plantar pads, double 
carpal and metatarsal pads, and a hairy-heel; and that the digits 
were unequal in length, the first being the shortest, the second, 
and fifth next and approximately equal in length, and the third 
and fourth the longest and also approximately equal, so that the 
digital pads, when not spread, formed a strongly curved line 
round the anterior margin of the plantar pad. And possibly in 
the hind foot the third and fourth digits were more closely tied 
together than to the second and fifth respectively. 

The genera whose feet most nearly approach these hypothetical 
feet are fmjra and Orison . It is therefore needless to describe 
them in detail. From the material examined I have not been 
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able to satisfy myself that there is any fundamental difference 
between the feet of the two, unless it be that in Grisoji the 
plantar pads are defined from the carpal .and metatarsal pads by 
a. deeper and wider groove. In Tai/ra these pads are confluent 
throughout their width, there is only a very slight trace of 
division between the two moieties of the carpal pad and none in 


Text-figure 31. 




A. Right hind foot of Tayra Barbara. 

B. Right fore foot of the same. 

C. Right hind foot of Charroma fiaviqula. 

D. Right fore foot of the same. 

Xb 
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the case of the metatarsal pad In an example of Orison- Jumx 
or an allied form, from Brazil, there is a comparatively large area 
between the plantar and carpal pads, the latter are well defined 
but mesially in contact, and there is some naked skin above the 
large external pad. Similarly, in the hind foot there is some 
naked skin above the somewhat rounded metatarsal pad, which, 
except 'internally is distinctly separated from the plantar pad. 
These differences from the feet of Tayra are, however, not so 
well defined in examples of Grisonella from Cordova in the 
Argentine. In both genera, the pads are granular and tessel¬ 
lated, and the third and fourth digits of. the hind foot are a little' 
nearer together than they are respectively to the second and 
fifth. Nevertheless, there is quite a marked extent of web 
between their pads. (Text-figs. 31, A, B; 32, 0, 1).) 

Of these two genera Tayra is an active tree-climber like 
Maries, and Orison .an .agile groimd-himter like Mu stela ; and in 
Maries, and Mustela and genera related to them the highest type 
of feet subservient to those inodes of life are found. The cla ws 
are shorter and more curved, the digits are more widely separable, 
and the third and fourth of the hind foot are not closer together 
than to the second and fifth respectively. The underside of the 
webs is more or less hairy, there is at least a. patch of hair 
between the carpal and plantar pads, the carpal pads a,re quite 
separated, the metatarsal pad is absent, the hair of the caleaneum 
extending down to the plantar pad, and all the pads' are 
narrower and transversely or concentrically ridged and grooved. 

Of 'the genera 'related to- Maries, Charronia f has feet which 
depart least from the type seen in Orison and Tayra, although 
still very distinct. The area between the digital and plantar 
pads has four large patches of hair on the interdigital webs ; but 
these do not reach the edge of tlie webs distally or the plantar 
pads proximally, ami the' lower side of the digits is also naked ; 
and there is a similar patch of hair surrounded by naked skin on 
the area between the carpal and. plantar pads, which are well 
developed, the pollical and hallucal elements of the latter being 
widely confluent with the plantar, while the internal and ex¬ 
ternal moieties of the carpal, pads are large and have a small area 
of naked skin above them. (Text-fig, 31, 0,1).) 

In Maries martes- and- M. /ohm the area between the digital 
and plantar pads is covered with hair, except for narrow naked 
strips radiating along the digits; the area between the plantar 
and carpal pads and round the latter is also continuously hairy ; 

*■ Lonuberg (Arkiv for Zook viii. no. 16, p. 10, 1913) figured the hi ml fed of 
two forms of Tayra from different altitudes and localities' in'Ecuador, to show that 
the combined plantar and metatarsal pad—there being no line of demarcation 
between them—is longer in the race from the lowlands. Defects in the drawings of 
these feet may be attributed to their being taken from skins softened in water after 
being dried. 

f In 1918 I resuscitated this genus of Gray’s, based upon Martes flaviqula, when 
I round that the baculum differs greatly from that of Martes martes and M. foim 

(Ann. & Mag. Nat. Hist. (9) i. pp.308-310). 
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the plantar pads are smaller, mere subdivided, their pollieal and 
hallueal elements are connected by a narrow strip with the main 
pad, and the carpal pads are much reduced and separated by a 
longer space from the plantar pad. Jf. foina , however, has 
much larger digital, plantar, and carpal pads than M. martes*. and 
thus more nearly approaches Cliarronia . In M. martes the 
digital pads are narrowly ovate, the plantar pads are broken up 
into four areas connected by narrow naked strips, and the carpels 
are quite small. 

Text-figure 32. 



A. Righthind foot of l 3 mcit 00 ale albipucjm (frpni tbwl slciii), 

B. Right fore foot-of the. same. 

C. Right fore foot of Crrisondla sp. from Gorelova, Argentine. 

D. .Right hind foot of the same. 

In Miistela erminea and hihenviea, Gale t 'nivalis and afrieana, 
Piitorim putornts, fitro r and nigiipes the i'eeij except that they 
are relatively shorter and stouter, generally resemble those of 

* For figures illustrating these.'.'difference,'istibseqtiently''.verified on other 
specimens, see mv paper on these species of Martes (Proe. Zool. Soc. 1914, pp. 1C62- 
1068). 

f Dist ingnishahle from Mustela by the shape of the baculum. 
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Maries in hairiness and pad development. .But m G . afncana 
alone have I found the plantar pad broken up into four elements 
to the same extent as in J/. vmrtes ; ami only in th ufrieana 
could I find, the inner moiety of the carpal pad ; hut, judging 
from its minute size in this species, it may have been overlooked 
in the others. (Text-fig. 33, C-F.) 

Writing of the Minks ( Latreola ), Flower and Lydekker 
(‘Mammals. Living and Extinct, 5 p. 586), said that they dilier from 
the Polecats, Stoats, and Weasels t; by the toes being partially 
webbed and by the absence of hair in the intervals between the 
naked pads of the soles of the feet;’’ From this statement it 
seems quite clear that neither of these authors was aware that 
the toes of Polecats, Stoats, and Weasels are fully webbed up 
to the digital pads. As for the hairiness of the soies of the feet, I 
eannat discover from examining the long series of dried skins of 
Minks in the British Museum that there is any essential 
difference between them and Polecats, Weasels, and Stoats in 
that or any other particular. The area between the plantar and 
digital pads is covered with hair; and it .appears that Baird was 
perfectly correct', when., he said that the feet are well furred 
between the pads, though the hair is scantier in summer'than in 
winter* 

In some members of this group, however, the feet are'quite 
naked beneath. Gray, for example, based the genus Gyninopus * 
upon certain Oriental species related to Mustela and Gate, namely 
nudipes , strigidorsa,- and kathiah ; and to these afnear.a was 
added. According to the diagnosis the soles of the hind feet in 
these species have three oblong pads, an arched and bald space 
behind them, and the heel hairy. But in the Egyptian example of 
Gale africana, above referred to the feet are apptoxiniately as 
hairy as in G. nivalis ; and in kathiah , which I pro visional! y re t; tin 
in Mustek pending the discovery of the structure of the baciiluni 
or other characters to settle its affinities, there .is a patch of hairs 
on the lower side of tile webs and also ..between the carpal and 
plantar pads, and the hair extends down to the plantar pad on 
the hind foot. Thus both afnmna and kathiah fall outside the 
genus according to the diagnosis. 

In Plesiogale nudipes and sirigidorsa the feet are quite naked 
beneath, and the plantar and carpal pads are relatively con¬ 
siderably larger than in Must da r Gale y and Ptdorius , and 
apparently less coarsely striated. The plantar pads are very 
distinctly four dobed, the three main lobes being widely in 
contact, while the pollical and hallncal lobes are attached to the 
posterior end of the inner of the three main lobes. The two 
carpal pads are well developed and almost in contact. Just 
above them there is a narrow naked space, and there is a 
corresponding space, which, however, seems to vary individually 

# Quoted in this paper as Plesiogale { see above p. 80S), of which pudipes is the 
type-speeies. I premise that the group is at least as much worth nominal 
recognition as Lntreola or KolonoJcus . 
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in P. nudipes , and lies behind the plantar pad of the|hind foot. 
(Text-fig. 33, A, B.) 

The feet of these two species are of great interest. It might 
be claimed that their nakedness is a secondarily acquired 
character, correlated with life in warmer latitudes than those 


Text-figure 33. 



A. Bight Mud foot of Ple&iogale nvdipes, 

B. Right fore foot of the same. 

C. Right hind foot of Gale nivalis. 

I). Right fore foot of the same. 

E. Right hind foot of Tutorim pntorms. 
E. Right fore foot of the same. 
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frequented by typical Stoats, Weasels, and Polecats. If nuclipes, 
which ranges from the Malay Peninsula to Borneo, were alone 
concerned, that view would be more defensible than, in ray 
opinion, it is. But singularsa occurs much farther to the 
north, in Sikhini. Again, it must be remembered that the 
tropical American species brasUiensis, which may he taken, as the 
type of Gray's genus Neogale, if it be resuscitated, has hairy feet. 
1 incline, therefore, to the opinion that in Plesiogale we have the 
most primitive type of foot met with in the subfamily Musteliuae 
as here restricted—a foot which differs mainly from that of 
Orison and Grlsomlla in the complete suppression of the meta¬ 
tarsal pads. 

The feet of Gido * resemble in all essential respects those of 
Maries , except that they are relatively broader. 

The feet of Pmdlogale are very like those of Plesiogale , but the 
claws of the fore feet are a little larger and the third and fourth 
digits of the hind foot less widely separated. In both these 
particulars Pmeilogale , so far as the feet are concerned, connects 
Plesiogale .with letonyx, which in the length of the claws belongs 
to . the fossorial group of Mustelidie —Pmeilogale being one of 
those genera in which the distinction between fossorial and 
cursorial Mnsteliche breaks down. (Text-fig. 32, A, B.) 

In the .remaining genera the feet are fossorial and characterised" 
by long and blunt claws, which are especially long on the fore 
feet. The only other point they have in common is close union, 
sometimes amounting to basal fusion, between the digital pads of 
the third and fourth digits of the hind feet—a phenomenon 
foreshadowed in the feet of 'Orison and Tmjra and Peeilogale. 

Fossorial feet which come nearest to the feet of the Weasels, 
Polecats, and Martens, . although • .differing in the characters 
mentioned in the last paragraph, are found in letonyx and 
■PceciMetis. The feet, closely resembling those of Pmeilogale, are 
tolerably narrow, and the digits, apart from the third and fourth 
of the hind foot which are close together,-are .widely separable ; 
the metatarsal area is without trace of pads and covered with 
hair down to or nearly down to the plantar pad ; the digital pads 
uve oval, well defined, and coarsely striate—at least typically ; the 
plantar pad is narrow,; • deeply eraargiimte behind, and. very 
distinctly four-lobed, and the lobes are coarsely striate and are 
in contact to about the same extent as in "Maries foina ; there 
are two striate carpal pads, a smaller inner and a larger outer, 
separated from each other and from the plantar pad by about 
the same distances as in Maries foina, although the .sizes of these 
pads and the distances■ above'''.mentioned- .vary according to the 
species. The carpal pads are largest .and the distances in question 
smallest in the species- in which, the area,round them and the 
area between the plantar and digital pads are naked. In other 

* Bee my paper on the external characters of this genus (Free. Zool. Sot*. 1920 
pp. 179-187). ’ 
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species the hair of the carpus extends to the carpal pads, overlaps 
the inner and spreads into the posterior emargination of the 
plantar pad ; and there is a scanty patch of hair upon the lower 
side of the interdigital integument (Text-fig. 34, A-D.) 


Text-figure 34. 



A. Right'fore foot of Xctomjx capensis, from S. Africa, with hair on 
iiiterdigital integ-ument. 

, . B. Right fore foot of the same. 

C. Bight hind foot of Xetongx sp,, from the Sudan, with naked soles, 

I>. Bight fore foot of the same. 

xh 

In Pmcillctis the feet are more like those of typical Mustela , in 
the sense that the soles are much more thickly hairy and the 
plantar pad is smaller and more subdivided, no doubt in con¬ 
formity with the sandy habitat of the animal. 

The feet of Taxklea resemble those of Ictonyx in the absence 

* Tims Thomas’s statement that Ictmiyx may be distinguished from JBcccilictis 
by the nakedness of the soles of the feet does not hold good. 
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of the metatarsal pad, but in most respects they are very different. 
The digits are shorter, closer together, with the pads larger, less 
well defined, and the interdigital webs (although, narrower) extend 
further up the pads, especially on the fore foot. The plantar 
pad of the broad fore foot, although wider than long, is narrower 
than the foot itself, indistinctly lobate, and much less deeply 
emarginate behind; there is a single small carpal pad, representing 
the outer # of the normal two, set. a little distance behind the 
plantar, and the area, behind this and the plantar pad is partially 
overgrown and overlapped by hairs on the inner or pollieal side 
of the foot as in some examples of Ictonyx . In the hind foot the 
plantar pad is longer than wide, narrower than the foot, irre¬ 
gularly heart-shaped, and very indistinctly subdivided. The pads 
are granularly roughened. 

The feet of Lyncodon , judging from dried skins, are peculiar in 
the almost complete suppression of the interdigital webs, which 
extend only a short distance beyond the plantar pads. The 
underside of the digits and the area between the digital and 
plantar pads is naked, but the sides of the digits are fringed with 
longish hairs. In the fore foot the claws are long and fossorial, 
the plantar pad is strongly arcuate and short, the hairs of the 
carpus encroaching upon it in the middle line behind. The 
carpal pad is represented only by the outer moiety, winch is 
continuous d is tally with the outer lobe of the plantar pad. The 
carpal vibrissa? are retained, although the claws-are fossorial. 

The hind foot closely resembles the fore foot, but the claws are 
short; and there is no trace of metatarsal pads, the' metatarsus 
being covered with hair, which extends over the middle of the 
plantar pad. (Text-fig. 35, A, B.) 

In all the other genera of fossorial footed Mustelidse the meta¬ 
tarsal pad is retained and is of large .-or comparatively large size. 

In Meloijcde personata f the fore foot is a little wider than the 
hind foot, the digits are webbed to the proximal ends of the well- 
defined digital pads, the soles are entirely naked as far back as 
the'proximal ends of the carpal and metatarsal pads, and all the 
pads are tolerably coarsely striated, although less coarsely than 
in Mu stela, Maries, Gulo, and Ictonyx, The fore foot otherwise 
tolerably closely resembles that of Meles, but the digits are rather 
more separable,The digital pads are better defined, the plantar pad 
is relatively narrower, more distinctly four-lot >ed, with its anterior 
and posterior margins more curved, the two elements of the 
carpal pad are in contact or very nearly so in the middle .line, and 
the carpal vibrissas are well developed. In the hind foot the 
digits are markedly more 'widely', separable: than in Meles, there 

' # In';my paper on' Tax-idea and Meles (Proe. Zool. Soc. 1920, p. 428) I inad¬ 
vertently described the carpal pad as representing the inner or radial carpal of 

Meles. 

f Hodgson figured the hind foot of this species, but wrongly labelled it Vnm 
canariwra (Journ. As. Soc. Bengal, xvi. pi, n.), A figure of the fore foot is in his 
un p ubl ish ed dra w ing's. 
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being quite a; distinct space between the third and fourth, 
although the space is narrower than that between the second and 
third or fourth and fifth. As in the fore foot the digital pads 
are better defined, the plantar pad is narrower, much more 
strongly curved, and very distinctly four-lobed, the hallucal lobe, 
like the pollical lobe of the fore foot* being as large as the others 
individually. There are two well-defined elongated metatarsal 
pads, confluent in the middle line proximally, and the hairy 
calcaneal area is a little shorter relatively than in. Meles meles. 
(Text-fig. 35, 0, I>.) 


Text-figure 35. 



O 


A. Right hind foot of Li/ncodun patagmih'us (from dried skin), 
i J. Hight fore foot of the same. 

0. Right hind foot 'olMetogale persomita. 

D. Right fore foot of the same. 

C, D, X J. 

The feet of Meles meles I have already described and figured 
(Proc, Zooh Soc. 1920, pp. 426-428, fig. 20, A, B). In addition 
to the differences mentioned above, it may he added that they 
are of a more decidedly fossorial type than in Melogale , the hind 
Proc. Zool. Soc.—1921, No. LY. 55 
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foot being narrower as.compared with the fore foot, with the pads 
of the third and fourth digits confluent. In both the fore and 
hind foot the plantar pads are very wide, the carpal pads of the 
fore foot are separated, and there is a patch of hair on the area 
behind the plantar - pad. In the hind foot the metatarsal pads 
are shorter and more confluent, and closer to the plantar pad 
than in 'MelogaU, and all the pads are granular -or papillate, not 
striated. 


Text-figure 36. 



A. Bight hind fool of Spilogalc^mtorius. 

B. Bight fore foot of the same. 

0. Right hind foot of* Mephitis mephitica. 

]>, Ritrht fore foot of the same. 

X ^ 

Judging from dried skins and from Hodgson's unpublished 
drawings referred to in my paper quoted above, the feet of 
Aretonyx seem to resemble those of Meles in all essential par¬ 
ticulars. The soles of the feet are quite naked. The large naked 
area above the plantar pad of the hind foot has two elongated 
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thickenings representing me ha tarsal pads; the plantar pad of 
the hind foot is about as wide as long and markedly three-lobed 
(Hodgson, probably accidentally omitted the halliieal element) 
and narrower than the foot; the digital pails of both feet are oval 
and well defined, in the fore foot the plantar pad is markedly 
four-lobed and wider than long, and separated from it by a con¬ 
siderable space are the two rather large carpal pads, which are 
together about as wide as the plantar pad. The pads are coarsely 
granular and tessellated. 

The fore foot of Mellivora resembles that of Tax idea rather 
than that of Meles in the large size of the digital pads and the 
extension of the webbing along their edges, but the plantar pad 
is as wide as in Meles, and the pollex is shorter than in either 
genus. The carpal pads also are much larger than in either, the 
outer moiety being a large subspherical mass at least as: long and 
half as wide as the plantar pad, while the much smaller, smooth 
pollical portion is also larger than in Meles, and the two are 
separated from the plantar pad by a narrower strip of integument, 
which has no hairs upon it. The hind foot is like that of Meles, 
except that the digital pads are larger and more fully webbed, 
the plantar and metatarsal pads are larger, and the rest of the 
metatarsal area covered with naked wrinkled skin. 

In Sjnlogale , Mephitis, and Conepatus the pads are granular 
and' the lower surface of the feet is naked, at least as far back as 
the posterior border of the carpal and metatarsal pads, which 
are well developed. Moreover in all the examples of Mephitis 
and of Conepatus examined the heel from the metatarsal pad 
upwards is covered with naked wrinkled skin. SpilogaU seems 
to have the feet less specialised for digging than the other genera, 
in the sense that the plantar pads are more distinctly broken up 
into four lobes and the carpal and metatarsal pads more reduced, 
the latter being, at all events in some cases, marked by a distinct 
longitudinal groove defining the two elements; and the third and 
fourth digits of the hind foot, although closer to each other than 
to the second and fifth respectively, have the digital pads unfused. 
(Text-fig. 36, A, B.) 

In the several unlocalised examples of Mephitis examined there 
is naturally some variation in the size and shape of the pads, 
the two carpals being sometimes large and in contact, sometimes 
smaller and separated; but in all cases the pads are relatively 
larger than in. Spiloyale and less subdivided, and the digits are 
shorter and more fully webbed, the pads of the third and 
fourth of the hind foot being fused in the middle lire. (Text- 
Jig. 36, 0, D.) k b v.. / 

A further stage of specialisation is seen in Conepatus proteus, 
where the plantar, carpal, and metatarsal pads are as well deve¬ 
loped as in any example of Mephitis-, but the digital pads are 
larger and are united by webbing almost up to their proximal 
ends. (Text-fig. 37, A, B.) 

The most highly specialised type of fossorial foot is perhaps 

55* 
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found in Mt/daun, The pads of the seeoi.nl, third, Iourih. -Mini 
fifth digits are fused together, except quite at their distal ends, 
as completely as the pads of the third and fourth digits of .the 
hind foot are sometimes fused in Helen. The pads of the pollex 
and hallux, however, are independently movable, although 
attached. by shallow wehbing to the pad of the second digit. 
The soles are quite naked. The plantar pads are as wide ns the 


Text-figure 37. 



A, Right liiiid foot of CmttyKitm prutnis. 

B, Right fore Foot oi‘ the same. 

■ U. Right hind toot of Mt/dam mcUccj/s. 

/•jp. -Right, fore lbo't of the saiiiii.' , 

X i* 

feet, much wider than Jong, lightly arcuate, and fo.ur-lobed, the 
pollical and hallucal elements being large. There are two well- 
developed, slightly separated carpal pads, the inner being .much 
the smaller of the two. Conjointly they are almost as wide as 
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the plantar pad, from which they are separated by a, short space, 
and there is an area of naked skin above them. In the hind foot 
the metatarsal area is naked to the heel and is provided with 
two long pads as wide as the foot, the inner being the wider of 
the two. (Text-fig. 37, 0, D.) 

The Carped. Vibrissce. —The occurrence of these tactile hairs in 
many different orders of Mammals suggests that they are a 
primitive mammalian character. I have not mentioned them 
under the separate generic headings because they are present in 
most of the forms discussed. They are especially well developed 
in the active predaceous forms like Mustela , Maries, Tayra, 
Grison, and the Lutriiue. In the fossorial forms they appear to 
be of less importance, judging from 'the frequent difficulty there is 
in distinguishing them amongst the long hairs of the leg. They 
are present, however, in Lyncodon and in Icionyw . In the latter 
they are not always to be de ected with certainty, and the tuft 
may be reduced to one bristle. But the sense of touch locates 
their position by the perception of a small wart-like swelling on 
the skin, where, as pointed out by Beddard, the nerve supplying 
the vibrissas ends. This swelling is present in such highly 
specialised diggers as Mellimra and Taoaidea , although I failed to 
differentiate the vibrissas themselves. In Meles , Mephitis , and 
CompcUas I could find neither swelling nor vibrissas. 

The. Anus and External Genitalia » 

So far as is known, the normal pair of anal glands is present in 
all genera of the family, but they vary greatly in development. 
In many cases, i. e. in Maries, Gulo, Tayra, Lutra, Taoaidea *, 
Meles , the glands are not enlarged and the secretion is not par¬ 
ticularly offensive in scent to Man, and is not apparently used by 
the animal itself for defensive purposes. But in other genera, 
like Mettiwra , Orison, Ictompv, Mephitis, Campatus, the glands 
are enlarged, the secretion is copious, and is ejected at an enemy 
in case of attack orhvhen two individuals of the same species fight 
together. And these genera are unusually 'coloured, being either 
grey above and black below or striped with white along the 
dorsal areaf. Piitorius also is accredited.-with the same habit, 
although the scent of the secretion is not so pungent and lasting 
as in the other genera mentioned. iSTor is the coloration so 
striking; hut the underfill* is creamy white when the coat is 
lifted and this pallid hue often pervades neaidy the whole body J. 

** At least in the single female example I examined. 

f See my paper, “ The Warning Characters of Musteline Carnivora ” (Proc. Zook 
Sac. 1908, p. 955). In this paper I threw out the suggestion that the similarity in 
colour between Tayra and the Canine'-'genus BpeatJios .might he an instance of 
mimicry, on the supposition that the secretion of the anal glands in Tayra might 
turn out to he offensive as it is in Grison* Since subsequent observation has shown 
this not the case, the suggestion must he withdrawn. It does not seem likely that 
Speothos is the offensive model mimicked by Tayra, 

J See my paper on the warning coloration of P. nigripes ; Proc. Zook Soc. 1911, 
pp. 559-560). 



828 


Mil. It. X. POCOCK ON THE 


The anus itself is typically exposed as a button-shaped convex 
disc, everywhere surrounded by hair as in Maries, Mmiela , Onto, 
Lutra, IctmiyX) and others; hut in some eases, ns in Mellirom , 
it. is sunk in a, circular thickening of corrugated integument, 
whereas in 3/eles there is a more de Unite tlunner-waJled pouch 
round it. In Tayra, again, there-'is above the anus a shallow 
depressed area, bounded on each side and posteriorly towards the 


Text-figure MS. 



C 


A. Anal region of Tap'd harhara $, allowing'the naked skin around the 

aims and the depression above it. 

B. The same of Melogalepermit at* g, showing the scrotum dose beneath 

the anus. 

C. The samwof Grmmcltitsp. from Gorelova, Argentine. 

■■ X *v " 

root of the tail by a low ridge of skin. Possibly some modi¬ 
fication similar to this was the origin of the deep snbcatidal 
glandular pouch present in Meks and, according to accounts, in 
Ar4<my$. 

The perineal region between the anus and. vulva or scrotum is 
thickly overgrown . with; hair in Guto, Mattes , Mustek^ Ictonyx, 
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and Lulra. It. is similarly hairy in a male Grisonclla , but in a 
female of the same species it is naked or scantily hairy. It is 
also scantily hairy in Mcllivora . Tayra , Taxidea , Aleles , Mephitis > 
and Oonepatus. 

In all cases examined the vulva is a fusiform excrescence with 
a vertical slit-like orifice, bounded on each side by two labia 
enclosing the clitoris and the urinary and genital orifices. (Text- 
fig. 39, A-C.) 

Text-figure 39* 



A. Anus and vulva of Cor.epatus proteus. 

B. Tlie same of GrisoneHa sp. from Cordova, Argentine. 

CL The same of Plesiogale nudipes. 

The penis is very variable in shape, in accordance with the 
shape of the baculum ; but the prepuce is al ways situated well 
in advance of the scrotum, as in the Canidce, Procyonkbe, and 
Ursula?. ' 

The Classificat ion of the Mustelitlm, 

In the classification which follows I have adopted the method 
employed by Gray of combining analytical headings, which give 
prominence to particular characters, with the definitions ordinarily 
found in the text-books, where the characters are set forth as if 
of equal value. For the interpretation of the table it is necessary 
to remember that contrasted headings are marked by the same 
letter—e. g., a~a\ b~b', and so on. I have adopted all the sub¬ 
families originally proposed and defined by Gray and Gill, and 
consistency in treatment has compelled the addition of several 
new groups of that rank. It is not claimed that they are all of 
equal value. The Gulonime, for instance, have been admitted 
rather as a concession to the opinion of a distinguished contem¬ 
porary than as a mark of my conviction that the characters 
deserve the rank assigned to them, Systematists of the old 
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school will probably criticise the classification'on the grounds 
that most of the subfamilies are monotypical. That objection 
is, however, in my opinion, illogicallv hollow. '.Ditterentiafitig 
characters and degrees of affinity are in <1 anger of being com¬ 
pletely lost sight of, if structural variations are disregarded 
because of their restriction to an isolated genus represented by 
two or three, or even a single species. And I can see no logical 
baiting-place between some such amplification of Gill’s classifica¬ 
tion as that here proposed and the classification of Turner (Proe. 
Zool. See. 1848, p. 86), who admitted no names for subordinate 
sections in the group. Either method of dealing with the 
numerous genera is preferable to the superficial and dissatisfying 
system proposed by Flower, to which recent authors have 
adhered. 


a. Hind feet larger than fore feet A? head, fur, tail, and limbs Modified, in 
the normal mammalian fashion for aquatic life;^ kidney b tabulate. 

Subfamily Lutuin.e Gray& Gill, 

Skull shaped very much as in the typical Mmstelime; cavity 
of bulla, where known, as in Martina>, but with roof depressed 
upon auditory annulus and not extending to paroccipital process; 
palatine foramina maxillary.. Basicranial and basifacial axes 
approximately in one plane. Teeth powerful, upper carnassial 
with talon large, nearly as long as blade; molar wider than long, 
but "about as large as carnassial; lower carnassial with long wide 
heel and large mefcaconid. Hind feet with normally proportioned 
digits, the second and fifth much shorter than third and fourth. 
Tail long. 

Genera Lutra , Tfydriciis, Luirogule , AmMcmy.v , J onyx\ Pamony.v , 

, and possibly others, • 

In my paper on “ The External Characters of some Species of 
Otters” (Proe. Zool. Soe. 1921, pp. 546), reasons were given 
for regarding the Otters as modified descendants of the Music! ino 
Martine..stock of the Mustelhke rather than of the Moline stock 
as suggested by .Miller.. 

. • • Subfamily Lataxin.®, nom, nov. 

(^Enhydrinai Gray & Gill.) 

Differing from the Lufrime in having the hind feet very large 
and paddle-like, with digits snbequa], but the fifth slightly longer 
than the third or fourth; the tail short, the basicranial axis 
depressed at an angle upon basifacial axis; tlie angular of the 

* Flower’s frequently copied statement that the feet in the Lutvime are “short 
and rounded ” is unintelligible. The feet of the Meltme, on the contrary, he described 
as ‘ * elongated.” 
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mandible remote from the condyle ; the teeth with rounded cusps, 
and the median lower incisor suppressed. 

Genus Laiax. 

ISTo one can doubt that Laiax is a Lutrine profoundly modified 
in adaptation to marine life. The change in its method of feed¬ 
ing, from the capture of swift-swimming fish to the picking* up 
and crushing of sessile molluscs or slow-moving crustaceans, has 
modified the teeth and skull in the way indicated ; and the 
increase• in size and alteration in structure of the hind feet, 
accompanied by loss of length in the tail, suggests the need for 
skilful turning amongst submerged rocks, rather than for swift 
progression through the water and comparative activity upon 
the land. 


a'. Hind feet usually smaller, never larger than fore feet ; no structural 
modifications subservient .to aquatic life; kidneys not tabulate. 

h. Cavity of hulk completely divided into two suhcqual chambers by oblique 
partition passing 1 from the stylomastoid foramen .forwards and inwards 
to the carotid foramen. 

HeliotidinG ray & Gill. 

Bulla not communicating with periotic hollow, its roof close to 
auditory annulus. Upper carnassial with large bicuspid talon; 
molar wider than long, smaller than carnassial; lower carnassial 
with moderate heel and large metaconid. Hhin&rium very deep 
below nostrils, lateral slit of nostrils long and complete; no phil- 
trum or groove on upper lip. Ear with well-developed bursa. 
Feet fossorial, naked below, but narrow, with webbing only 
extending to proximal end of digital pads, which' are widely 
separable; all the pads coarsely striate ; two long imetatarsal pads. 
No anal pouches. 

Genera JleUciis and Melogale. 

Although IIelictis has been -allowed'by almost uiiivcrso] consent 
to retain a place in the M el hue, where.'it' Was. .placed by Flower, 
recent examination has justified its separation from that, sub¬ 
family, as I suggested last year, and its assignment to a special 
subfamily as proposed by Gray and Gill. .The imditoiy bulla is 
quite peculiar, and the teeth'are neither Melina nor Musteline; 
the rhinarinm may be described as Meline and th e ear as Muste¬ 
line; the feet, although fossorial in the matter of the claws, are 
not so specialised for digging as those of Males ; the tail, moreover, 
is long and there, is no trace of the suhcaudnl pouch found in that 
genus. Apart from the auditory bulla Ifelictis is a. less specialised 
form than Meies, and is a type intermediate between the u fos¬ 
sorial ” and u non-fossorial ” members of the Mustelidm. Its 
trivial name Ferret-Badger is not inappropriate. 



832 


MR. 11. I.. POCOCK OX THE 


b f . Cavity of bulla, when <lividtnl, separated into an anterior larger and a 
posterior' smaller chain her by a transverse partition running* from the 
stylomastoid to the foramen laeorum posticuin. 
o. Walls of bulla everywhere thick and permeated with air-cells continuous 
with those of the mastoid, the cells of which may communicate with 
the cavity of the bulla. 

Subfamily Musteline, a. s. 

Skull with - long cranial and short facial portions. Teeth 
sectorial, talon of upper carnassial small, anterior; molar much 
wider than long ; lower carnassial with cuspidate heel, meta- 
eonid retained or absent; pm. 1 lost above and below. Tympanic 
annul us in contact with roof of bulla. Palatine foramina 
maxillary. Rhinarium small. Bursa of ear marginal, large or 
moderately so. Feet cursorial, usually hairy below, no metatarsal 
pads; other pads moderate or small, coarsely striate, claws short 
and curved ; digits webbed to proximal end of pads, the 2nd, 3rd, 
and 4th widely separable. Baciilinn with a narrow, long, deep 
groove in its distal third beneath, ending in a median rounded 
apex. 

Genera Mustela , Gale, Plesiogule, Puiorius (with such subgenera 
of one or the other as Lutreola and Kolonohns). Vormela. 

The restriction of the term Musteline to the Stoats, Weasels, 
and Polecats is justified by the number of characters by which 
they differ from other members of the Mustelidre. The group 
contains a larger number of species than any other subfamily, 
and, apart from the Lutrinse, is more widely distributed. When 
the tropical forms are better known, other genera may be added; 
but perhaps characters negativing some statements in the 
description of the subfamily may come to light. 

V, Walls of bulk thin, its cavity either closed behind or opening* into 
a spacious periotic hollow. 

d. Cavity of bulla closed behind. 

e, Teetli sectorial,' approximately as in Mustelhre, the upper carnassial 

being longer than wide, with the talon anterior and narrow-necked, 
and the molar wider than long, etc., and the line of the upper incisors 
nearly straight. Feet soansorial and cursorial, with short sharp claws, 

Subfamily MartiN/E, s. s. 

Two carpal pads separated by hairy space from narrow plantar 
pad, digital webs hairy below ; no metatarsal pads. A well- 
developed marginal bursa on ear. No trace of pouch above anus. 
Pm. 1 retained above and below. Baculum with two or four 
branches. 

Genera Maries and Gharronia* 

Although usually associated with the Stoats, Weasels, and 
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Polecats, wliicli they generally resemble in the structure of the 
feet and teeth, the Martens (lifter from them principally in 
the structure of the auditory bulhe. hut also in their longer jaws, 
less sectorial teeth, the retention of pm, 1, and the position of 
the posterior palatine foramina on the suture. 


Subfamily Guloninje Gray & Miller. 

Chiefly distinguishable from the Mart in re by having the pre¬ 
orbital foramen in front of the orbit, the bulla? small, the auditory 
tube long, the occipital region short, the mastoid large, the upper 
anterior premolars separated from the lower, and the metaeonid 
of the lower carnassial suppressed. 

Genus (fulo. 


Subfamily Tayrinje, nov. 

Distinguishable from the Meantime and Gulonim© by having 
the two carpal pads fused into a large mass as large and as wide 
as the large plantar pad and in contact with, it, by the presence 
of a large metatarsal pad and naked interdigital webs and a very 
shallow bursa remote from the.posterior edge of the ear,.by the 
loss of pm, 1 above and below, the presence of a shallow subcaudal 
pouch, and an apically unbranched baeulum. 

Genus Tayra (~€hdent). 

Tim Tayra was for quite unintelligible reasons formerly 
regarded as congeneric with the Orison, the two being quoted as 
(■kdictis, They are at least as different as the Polecat is from 
the Marten. 


e l . Teeth not of the sectorial type, the upper carnassial about as wide as 
long, with the talon median and arising by a long base from the blade ; 
the molar about three times the size of the carnassial, as long as wide,* 
lower carnassial with a long wide heel, and the metaeonid as large as 
'■tlie other cusps 'the upper incisive line Curved. Foot iossprial, with • • 
long powerful claws. 

Subfamily Melin.e, s. s. 

Two carpal puds separated by a naked or hairy space from the 
wide plantar pad ; interdigital webs naked below, narrow between 
the digital pads; third and fourth digits of hind foot in contact; 
a well-developed, partially divided metatarsal pad. No trace 
of bursa on ear. Itliinarium very deep beneath lateral slits of 
nostrils. A deep subcaudal glandular pouch. 

Genera 3feJ.es and Arctonyx. 

I have seen no fresh specimen of Arctonyx ^ but the external 
form is exceedingly Badger-like. The teeth, too, are very like 
those of Metes. The cranial differences between them are well 
known. In the extension of the mastoid below the auditory 
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orifice the two genera appear to be peculiar in the • family, 
although tliis character is foreshadowed in (Julo. 

(V. .Cavity of 1mlla opening into u large or very large hollow space in the 
mastoid portion of the periotic. 

f. Palate produced posteriorly, so that the mesopterygoid fossa is far 
behind the molar teeth ; baculum, where known, a stout hone. 

(j. Uhinarium a subcircular flatfish disc, continued to the edge of the upper 
lip by a narrow long philtmiu resembling it in texture; nostrils 
anterior, above middle of rhinarimn; the lateral slits almost obliterated. 

Feet ibssorial, with pads of" 2nd, 3rd, 4th, and 5th digits united nearly 
to their apices. 

Subfamily Mydaoas Gray. 

Skull with muzzle and dentition much as in t.lja Melina', but 
with frontal postorbital processes absent, zygomata and mandible 
slender, and mastoid not produced below auditory orifice. Cavity 
of bulla ceasing just behind petrous portion of periotic, and 
opening laterally into hollow of mastoid portion of periotic by a, 
single orifice, as ■. in- •tlie:''-Mepbiti-ii.ah Pinna of ear reduced to 
a sim pi e rim, jST o s ubcauclal pouch. 

Genus Myclaus. 

I have seen no fresh specimen of this genus, and the structure 
of the baculum, if developed, is apparently unknown. The 
Teledu has well-marked peculiarities-, especially in the structure 
of the rliirairium and feet. The rhinarium is unique ; and the 
only genus which shows an approach to the fusion of the digital 
pads / is Gcmepatus* The latter also has the pinna of the ear 
greatly reduced with the orifice exposed, and the bulla of Myclaus 
seems to resemble tolerably closely that of the Mephitinro ; but 
in other respects, particularly in the long jaws, the curved upper 
incisive line, the long posterior palate, the backward position of 
palatine foramina,,,the genus more nearly approaches the Melina?. 
If Fernet-Badger is a. good name for IJelwtis, perhaps Skunk- 
Badger would be a suitable appellation for Mydaus. 

(f. lihmarmm normal, nostrils much nearer its lower than its upper edge, 
the lateral slits long; no trace of philtrum and no groove on upper 
lip. Pads of 2ml, 3rd, lih, ami 5th digits free. 

h. Tympanic an mil us projecting as a free ridge into bulla, not eon fluent 
with its roof, the posterior ratter arched high above petrous, leaving a 
large space between the chambers, of which the posterior is not multi- 
loeulate; hullo:' encroaching on glenoid in front. 

?. Teeth sectorial, in a general way like. those of Martina?; occipital crest 
inclined had;wards and inwards from mastoid, not semicircular from 
hack view. 

Subfamily Meulivotun/E Gray & Gill. 

Periotic hollow, comparatively small, not extended to tip of 
mastoid, which, like the paroecipital, stands prominently away 
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from bulla, the latter rounded in front ami remote from Lamular ; 
palatine foramina; on suture. Lower carnassial without meta- 
eonid ; bust lower molar lost; upper molar with wide cingulum. 
Feet very broad, digits closely tied, with large carpal and meta¬ 
tarsal pads in. contact with wide plantar pads. Pinna of ear 
reduced to an integumenta! thickening. A glandular pouch 
round, anus. 

Gen us Mellivora. 


Subfamily Ictonychxif.e. 

(=Zorillinm Gray & Gill.) 

Periotic hollow larger, extending to tip of mastoid, which, like 
the paroccipital, is close to the bulla; the latter pointed in front 
and fused with hamular; palatine foramina on maxilla. Lower 
carnassial with high acute metaconid ; last lower molar retained; 
upper molar without wide cingulum. Feet narrow, but claws 
long, the digits widely separable; pads small, carpals separated 
from plantar pad ; metatarsal absent. Ears with large pinna. 
Circumanal integument unmodified. 

Genera Ictonyx ( Zorilla) and Pmciliciis. (? Pc&cilogale.) 

i'. Teeth not sectorial; upper carnassial enormous, with very large bicuspid 
talon; molar a little smaller than carnassial, triangular, its inner and 
anterior borders subequal as in Melina*; lower carnassial with large 
cuspidate heel and large metaconid; occipital crest rising* nearly 
vertically from mastoid, and nearly semicircular from posterior aspect. 

Subfamily Taxidiim Pococlf. 

Feet broad and fossorial with long claws as in Mellivorinse,. 
but plantar pads narrower, a single small carpal pad remote f rom 
plantar pad, and no metatarsal pad. Flo glandular pouch 
associated with anus. Ear with pinna well developed. 

G en us Taandea , 

k'. Tympanic annulus continent at its summit with roof of bulla; posterior 
rafter-like partition of the bulla close down upon the petrous, leaving 
.a narrow passage between the two chambers, the posterior of which is 
markedly multiloeular; bullm remote from glenoid in front. 

Subfamily GitisoxiNdB, nov. 

Teeth as in Mustelivne, but talon of upper carnassial much 
larger, occupying nearly half the inner surface of the tooth ; 
palatine foramina maxillary. Feet not fossorial, almost as in 
Tayrinse, but with carpal pads farther from plantar pad. Pinna 
of ear well developed with bursa present, but small and in front 
of posterior margin. No subcaudal pouch. 

Genera Orison, Grisonella . 
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Subfamily Lyncouontin.-k, now 

Differing from the Grisonimc in cranial and more particularly 
in external characters. Bulla?, inflated, not flattened externally 
towards auditory orifice, with anterior edge obliquely transverse, 
not emarginate; inesopberygoid fossa longer ; pm. 2 lost above and 
below. Feet with long fossorial claws, but unique in the family ; 
digits only webbed for a short distance beyond plantar pads ; 
hairy laterally, mesially naked below, like the reduced webs. 
Carpal pads reduced to the'-external moiety which is in contact 
with the plantar pad, the rest of the carpal area covered with 
hair, which encroaches over the middle of the plantar pad; no 
trace of mefcattrsal pads; plantar pad of hind foot; reduced like 
that of forefoot. Upper lip completely grooved. Ear greatly 
reduced, no trace of bursa or of valvular supratragus. 

Genus Lyncodon . 

I have seen no fresh examples of this small Patagonian genus, 
my observations having been made upon dried skins arid skulls 
in the Natural History ..Museiun, The coloration is very like 
that of Orison, with which ■ Lyncodon- • was-affiliated' by Matschie, 
and I suggested that., the. likeness might be a ease of Mullerian 
or. genuine mimicry (Proc,Zool. Soc. 1908, p. 953). I tv cannot 
be claimed that the genus is closely related to G-risen. Even the 
evidence that it is a very -aberrant form of the Grisour group is 
not convincing, despite the resemblance 'between the two in the 
internal structure of the bulla suggested by my unavoidably 
imperfect examination of this portion of the skull in Lyncodon, 
The feet differ from those of Orison at least as profoundly as the 
feet of Mustela ov Maries differ from those of Melcs or Mellivom . 


yt Palate not; produced- posterior]) 7 , 'the luesoptery^oid fossa reaching 
almost- up to the line of the upper molar teeth. Batnilum unossified or 
ossified as an exceedingly slender undifferentiated rod. 

Subfamily Mspimm® Gray &G111. 

Cavity of bulla simple, ceasing close behind petrous,.cornuiuni- 
eating with large periotic hollow by means of a small circumscribed 
orifice set forwards in a linewith the outer end of the petrous 
and in front of the stylomastoid foramen, which is set far in and 
narrowly; separated from the foramen lacerimi posticum. Bulla 
Bot nearly extendiirg to paroecipital, but encroaching on glenoid 
in front. Muzzle massive, but zygomata find post,orbital processes 
weak. Teeth resembling those of the Melina? and Mydainai, but 
the upper incisive row nearly straight, the 'upper molar not twice 
the size of the carnassial and wider than long; pm. 1 lost above 
and below; palatine foramina maxillary. Feet fossorial, with 
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soles naked, two carpal pads, and metatarsal pad ; pads of 3rd 
and 4th digits of hind foot ba sally united. Ear with orifice 
not concealed behind traga.l ridge. No pouches associated with 
anus. 

Genera Spilogale , Mephitis , Conepatm. 

Although the Skunks constitute a well-developed'subfamily, 
they seem to be linked in a measure with the Mali me through 
My clans. The three genera show considerable range in structure, 
Spilogcde being the least, and Gonepatus the most, specialised 
form, the former standing nearest to the more typical members 
of the Mustelidse, such as Ictonyx , and Conepaius , in its feet, ears, 
and rhinarium, foreshadowing the peculiarities of My dams. 
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42. Megalohjrax Andrews and Tilanohyrax, g\ m—A Revision 
of the Genera of Hyraeoids from the Fay tun, Egypt, 
By tl. Matsumoto *. 

[Received October 18 } 1921: Read November 22, 1921.] 

(Text-figures 1-6.) 

In the course of my re-sfcudy of the fossil Hyracoiclea of the 
Fayum, Egypt, based upon the material belonging to the American 
Museum and the British Museum, I found that Schlossers 
identification of Andrews's genus Meg alohyr ax is incorrect, the 
type-specimen of the genotype Meg. eoccenus Andrews belonging 
not to Sclilosser’s u Megalohyrax” but to his u 2IixoliyraxJ' 
Consequently, his u Miivokyrcitf*’ should be called 3Iegalohynix r 
while his Megalohyrax '* wants anew generic name. I propose 
to call it Tita/iokyrax, g. n. 

I ha\*e the pleasure to express here my hearty thanks to 
Dr. Arthur Smith "Woodward, and Dr. Charles W. Andrews, 
by whom I was permitted to examine the mateiial belonging to 
the.British'Museum. 

Genus Megalohyrax Andrews. 

Megalohyrax Andrews, Geol. Mag., Decade iv. vol. x. 1903, 
p. 341; Andrews, Brit. Mus. Cat.'Tert. Yeri, Favum, Egypt, 
1906, p, 02. 

JJixohymx Sehlosser, Zool. Anz,, Bd. xxxv. .1910, p. 502 ; 
Bclilosser, Beitr. z, Pal. u. Geol. OsteiTeieh-Ungarus u. d. Orients. 
Bd. xxiv. 1.9.11, pp. 98 &. 115. ■ 

This genus is to be re ■'diagnosed as follows :— 

Long-skulled and long-snouted. ■’Premaxillae long, but not 
especially elongated supero - posteriorly. [Nasals long, with 
acutely-pointed, anterior ends, which lie nearly as anteriorly as 
the anterior ends of preinaxilke and a certain, but not very great, 
distance in front of the anterior ends of naso-premaxillary sutures. 
External naves not retired at all. Upper surface of skull very 
rough, with irregular pits and grooves with intervening ridges. 
Mandibular ramus shallow, with a large fenestra-like opening on 
the inner surface. Dental formula : 'Jyl 1 and L> enlarged 
and tusk-like. Cheek-teeth bimoselenodont, brachyodont. 
Upper P 1 ”, and usually also P"V three-cusped ;' P 1 —M'\ and 
sometimes also P°, four-cusped. Paraconal and metaconal folds 

* Communicated by Dr. C. W. Astbrews, F.R.S., F.Z.S. 

Prog. Zool. Soc.— 1921, No, LV1. 56 
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very weak, and especially so in the more posterior premolars and 

in the molars. Mesostylar fold absent in P l l . Parastylar fold 

of li >l “° very feeble; that of P 1 rather strong; both. pamstylar 

1 —8 

and mesostylar folds of M ' especially strong, rounded, and 
stout. ’Ridges of lower P„—M. t W.-shaped, Mefcaconid simple, 

without differentiated metastylid. Posterior talon of M.,, very 
large. 

Genotype: Megalohyrax eoccenns Andrews, 1903; non Schlosser, 
1911. 

This genus includes Megalohyrax minor Andrews, 1904; 
Mixohyrax niloticus Schlosser, 1910; Mix. suiUus Schlosser, 
1910 ; and Megalohyrax pygmcms r sp./n., besides the genotype. 

Synopsis of Species of Megalohyrax, 

(1) Extremely large species; length of upper P 1 4 

and of M* " respectively 75 mm. and 86 mm. 

(Andrews's type : M. 8502) .... eocamus. 

(2) Large species ; length of upper P 1 * 4 and of IT 1 * 0 

respectively 63 (Andrews's type: C. 8818)—64 
(Am. Mus. 13332) mm. and 74 (Andrews’s 
type)—78 (Am. Mus. 13332) mm.; that of 
lower P j 4 and of M^.'ca. 69 (Am, Mus. 

13345)—70 (Schlosser) mm. and ca. 78 (Am. 

Mus. 13338)—85 (Schlosser; Am. Mus. 13345) 

mm, respectively .... minor , 

(3) Bather large species; length of upper P " 4 and 

■ x i 

of M ' respectively ca. 54 mm. and ca, 62 mm. 

(Sehlosser’s :6g.); that of lower P . and of M . 

_ ° l~i. ' 

55 (Schlosser)—57 (Schlosser.; Am. Mus. 

13334) mm, an d 68 (Selllosser)—7 5 (A.i n . 

Mus. 13334) mm. respectively ... mlotieus , 

(4) Small species ; length of lower ;P ' 46 min. 

, (Schlosser) ; that of lower -M 32 mm. 

(Schlosser), whereas the same measurement 
in the immediately preceding and the next 
species is 42 mm. and 24-25--mm*'.respectively . mitim* 

(5) Very small species; length of upper P 1 * 4 and 

of M - respectively 35*5-36 mm. and 37 mm. 
(type-specimen: Am. Mus. 14454) ; that of 
lower P a _ 4 and of M^, 31*5 (M. 9480)- -33 
(type-specimen) mm. and ca. 38 (Am. Mus, 

14463) — 40 (type-specimen) mm. respectively . pygmmus. 
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(1) Megalohyrax EOC.ENUS Andrews, 

M, eocamus Andrews, Geol. Mag., Decade iv. vol. x. 1903, 
p. 340, text-fig. 1 ; Andrews, Brit. Mus. Cat. Tert. Vert. Bayum, 
Egypt, 1906, p. 92, pi. vi. figs. 1 & 2 (non text-fig. 39). 

M. 8602; type-specimen ; fragment of right premaxilla and 
maxilla, bearing 0—M' J in situ. 

Sclilosser has failed to understand this type-specimen, lienee 
also to identify this species and this genus. He had the opinion 
that the teeth of this specimen, as figured by Andrews, were 
erroneously restored. According to my actual observation of 
this specimen, Andrews’s illustration proves to he fundamentally 
correct, though the measurements of the teeth of this specimen 
were confusingly misprinted (width as u length,” and length as 

width” in P"—M”). The more important dental characters 
of this specimen are:—(1) The premolars have no proper 
mesostyle (a distinctive character from Titanohyrax ), though 

the external basal cingulum of B“~ 3 (unknown in P 4 ) has a. 
raised tubercle just outside the metacone. (2) The parastvlar 
and mesostylar folds of the molars are very strong, rounded, and 
stout (a distinctive character from Tiianohymx). (3) The para- 

conai and metaconal folds of. the molars are exceedingly feeble 
•.and:, insignificant' (a distinctive • character, from Geniofcym and 

' Bunohymx). (4) The P 1 ’** have no hypoeone; P ", a very rudi¬ 
mentary one ; and P 1 , a more or less well-developed one (in 
Gehiohym and Bunohyrax , all P 1 1 have no hypoeone ; in certain: 
other species of Megalohyrax , P 1 3 have no hypoeone and P 4 lias 
one ; and in Titanohyrax, -'all. P 4i have a well-developed hypo¬ 
eone), (5) The posterior surface of the protocone of P l —M° 
is not rounded, but is provided with a well-rounded ridge; the 

anterior inner surface of the hypoeone of M 1 ° is not rounded, 
but is provided with a well-developed metalopb, which is as 
strong as or even stronger than tlie ridge on .the posterior surface 
of the same cone (distinctive characters from Titanohyrax). ■ 
(6) The surface of enamel of the teeth is not smooth, but very 
rough (a distinctive character from ' Titanohyrax)* These, 
characters indicate that Megalohyrax typified by this specimen 
does not correspond to Bchlosser’s u Megdlokymx”'( = Titanohyrax) 
at all, but to his Mixahyrax ” (—Megalohyrax). 

As Andrews’s measurements of the teeth of this specimen were 
confusingly misprinted, I here give the measurements taken by 
me (in mm.):— 
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c. 

Length. 

. 18 

Width 

11*5 

pi. 

. 17 

18 

P 2 .. 

17 

21*6 

P*. 

18*5 

21*5 

P l . 

. 19 


M. 1 . 

. 24 ' 

— 

M,~.......... 

........ 28-5 

— 

M* . 

. 34 

37 


Length of P l 1 . 75 

Length of M 1 "". 85 

(2) Megaeohvrax minor Andrews. 

21. minor Andrews. Geoh Mag.-, Decade v. vol, i. 1004, p. 215 ; 
Andrews, Brit. Mus. Cat, Tert. Yert. Ihuyvtm, 'Egypt, 1906, p. 1)7 
(par#), pl. vii. fig. 1 (non tigs. 2 <fc 3). 

Mittohyrm* andreimi Schlosser, Zooh A-nz., Bd. xxxv. 1910, 
p. 503 ; Seldosser, Beitr, z. Pal. n. Geoh Osterreieh-Urigarns u. d. 
.Orients, Bd. xxivv 1911. p, 115, ph x. (ii.) figs. 9-11. 

0. 8818; type-specimen; fragment of left maxilla, bearing 
P l ~—M* .in-win-. 

Bel d osser kept the specific name “ minor ” for a certain speed- 
men of Andrews's and '.adopted a new name, u andren'si," for the 
•present species,.\yl)icli'■includes this type-specimen of 21. minor, 
Bneh a statement as Schlossers is, of course, against the law 
of priority: the - name. u minor ” . must he kept for the present 

species, The length of P and. of M ’’ of this type-specimen is 
63 min. and .74 m m;.respectively. 

M. 9478; fragment of;left nuindibular ramus, hearing P. M m 

in siin, which are strongly worn. '■ 

The mandibular ramus measures 52 mm. and 64 min. in 
depth at the anterior side of P 'and of M., respectively. The 
teeth measure as follows (in mm.) 



Length, 

Width. 

p, . 


12*5 

. 

22*5 

; 14*5 

M,.. 


17: 

iC . 


19 


Length of . 85 

M. 9419; small fragment of left mandibular ramus, hearing 
1\.L in situ. Tlie molar measures 26 mm. in length and 17 mat 
in width. 
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(8) Mecalohyrax niloticus (Sclilosser). 

Mixoliyrax niloticus Sclilosser, Zool, Adz.. B<1. xxxv. 1910, 
p. 503 ; Sehlosser, Beitr. z. Pal. u. Oeol. Osterreich-U ngarns u. 
<1. Orients, Bd. xxiv. 1911, p. 116, pi. xi. (iii.) fig. 9, pi. xii. (iv.) 
figs. 3 & 6, pi. xv. (vii.) figs. 1, 4, & 8. 

Mixohi/racc suillus Sehlosser, loc. ciL 1911, p. 118 (pars), pi. x. 
(ii.).fig. 6. 

(4) Mecaloiiyrax suillus (Sclilosser). 

Mixohgmx suillus Sclilosser, Zool. Anz., Bd. xxxv. 1910, 
p. 503 ; Sclilosser, Beitr. z. Pal. u. Geol. Osterreieli- 17ngarns u. 
<1, Orients, Bd. xxiv. 1911, p. 118 (pars ; non pi. x. (ii.) fig. 6). 

(5) Megalohyrax pygm.eus, sp. n. 

Saghatherium magnum Andrews, Geol. Mag., Decade v. vol. iv. 
1907, p. 99 (non Andrews, 1904), text-fig. 2. 

For the full description of this new species, see another 
paper of mine, now in preparation. The type-specimen and 
paratypes of this species belong to the American Museum. I 
will cite here only one specimen belonging to the British 
Museum, which is to be referred to this species. 



Jfvgalidi\p'<uv pi/puneim, sp. n., Matsuraoto. Crown view of left Iowa* C— Ah; 
natural size; M. 9480;'referred specimen, not the type. 

M. 9480 ; left mandibular ramus bearing 0—M in situ (text- 
fig. 1). The mandibular ramus is very shallow (though crushed just 
a little, it can by no means be restored to a ramus so deep as in 
Saghcctheriimt) and has a large fenestra-like opening on the inner 
surface (distinctive characters from Saghathcrkcm), 

A full description of this new species is given elsewhere. 

The measurements of tlie teeth were as follows.. (in mm.):— 


G .. 

Zentft/i. 

. 4*5 

Width 

2*7 

P, . 

. 7 

1 4*4 

i 

p 2 . 

7-7 

5 

P. ........... 

. 8 

6 

ri . 

....... 8*7 

7*2 

M,. 

....... 10-7 

7*5 

M ... 

. 11*8 

8*5 

. 

. 17*5 

9*6 


Length of P ljt .................. 31*5 

Length of .. 39 
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Genus Titanoiivrax, g. n. 

Meyalohi/rax Sell lesser (non Andrews, 1903), Zoo!. Anz., 
]>d. xxxv. 1910, p. 502; Sell lesser, Beitr. z. Pah u. (Ieoh 
Osterreieh-'Ungarns u. d. Orients, B<h xxiv. 1911, pp. 97 & 104, 
Tins genus is diagnosed as follows:«— 

Skull very imperfectly known (laying a,side the problematical 
specimen 0. 8801, which may possibly be referred to this genus), 
but judging from the shape of premaxiUse and mandible 
and from the dental series of both jaws, this genus might be 
more or less short-skulled and short-snouted. Premaxilla) 
exceedingly elongated supero-posteriorly; their anterior ends 
lying a, great distance in front of the anterior ends of naso- 
premaxillary sutures. J udging from the shape of the premaxi lla>, 
the external naves may be retired backwards instead of being 
terminal. Mandibular ramus shallow, without fenestra-like 

opening. Dental formula: “jM*; 1 enlarged and tusk-like ; 

none of lower incisors tusk-like, Oheek-teeth selenodont, 

brachyodont, though rather high. All upper P l -.M J four-cusped* 

Paraconal. and metaeonal folds somewhat indistinct except 

in P l . Mesostylar fold present in all P 1 -— W\ Paras tv 3ar and 
mesostyla.r folds trenchant instead of being rounded. Eidges of 
lower P 0 -—M t> W-shaped. Metastylid well differentiated from 

metaconid. Posterior talon of M. -rather small. 

■ ^ ** § 

Genotype: Megalokyrqie palmotherioides Schlosser, 1910. 

This genus includes T. idiimm , span..; T. schlosser noni, n.; 
and 2\ tmdrewsi , sp. n., besides the genotype. 

Synopsi$ of Species o/‘Titanohyrax, 

(1) Extremely gigantic species, being the largest of 

all the hyraeoids hitherto known, upper and 
lower M 2 measuring about 40 mm. in length, 
whereas those of the next species measure 
' ' , about 30 mm....... 

(2) Gigantic species; length of upper P 1 ” 1 and of 

. M. respectively 7 0 nun. and 84 ? mm. 

(Schlosser); that of lower P^ and of M 

ca. 70 mm. and 94 mni. respectively (Schlosser). 

(3) Large species; length of upper P 1 1 and of M l ~ fi 

respectively ca. 73 mm. and 75 mm. (Schlosser); 
length of lower M x 22 mm. (Schlosser), whereas 

the same of the immediately preceding and the 
next species measures 24*5 mm. and 20 mm. 
respectively; lower cheek-teeth of long and 
narrow type; snout rather long, the distance 


- nltlmus. 


seklosseri » 
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from the tip of mandibular sjonphysis to the 
posterior side of lower Dm measuring ea. 

114 min. in a young individual with functional 

milk-molars (Schlosser’s fig.) . palceotherioides* 

(4) Bather small species; length of lower .M 

76 mm. (type - specimen : C. 8822-3); lower 
cheek-teeth of short and wide type ; snout 
very short, the distance from the tip of 
mandibular symphysis to the posterior side 
of lower P measuring only 86 mm. in an old 

individual with much worn premolars and 

molars (type-specimen) .. andrewsL 

(1) Titanohyrax ultimus, sp. n. 

M. 12057 ; type-specimen; isolated, right upper M * 

M. 12058 ; paratype; isolated, left lower M 3 * 

4 

M. 12059 ; paratype; isolated, left upper P » 

M. 9479; paratype ; isolated, left upper 0. 


Text-figure 2. 



Tlfanohi/rax ultimus, g. & sp. n., Matsumoto. Crown view of right upper M 3 ; 
natural size; M. 12057; type-specimen. 

The M~, the type-specimen, is strongly worn (text-fig. 2). The 
acute mesostylar fold is a generic character ; the parastylar folds 
are broken away in this specimen. The outer surface of both the 
paracone and metacone are distinctly concave, without distinct 
paraconai and metaconal folds, also a generic character. [The 
inner to posterior surface of the protocone and the anterior to 
inner surface of the hypocone are smoothly rounded, without 
any ridge, also generic characters. The anterior and inner basal 
cingula are continuous to each other, extending from the 
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anterior side of the protoeone to the anterior half of tin 
surface o£ the hypoeone. 


inner 


Text-figure 3. 



Vitanohyrax uUhnwt . 


The M, 


Crown view of left, lower 
para ty pe. 


imtimil size; M. 12058; 


- “ “irately worn (text-fig. 3). The worn area, as well 
as^the loplurls as a whole, is W-slmped. The differentiation of 
the netastyhd from the metaconid (a generic character) is ra her 
feeble, being feebler than that in the other smaller species ofthk 

fsw 1 dl ViV i8 ;{ iffemitktwl ‘to entLnid, bet“ 

as weU differentiated as the metastyjid is from the * 

this differentiation is. obviously moire intense than that in the 
other smaller species. The anterior and posterior ! m .,i oil i 

the posterior transverse ridge and outside the entnstvli.1 The 
outer basal cingulum is feeble, being represented bv a tew'rather 

hypS»r “ tlls •*“ •* <*. 

Text-figure 4. 



Titanohgrax ultimo. Crown view of left n w »er P« ? . natural SIZe . M . l2059 . 

paratype. 

stylar fold^rr^cute!^ mi- c"™' 

distinctly concave while thot^f+n mace ot ine para cone is 

—su: 
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e s fcer-an terioviv. The inner to posterior surface of the protocone 
is smoothly rounded, while the outer-anterior side of the hypo- 
rone has a, feeble ridge. The anterior and inner' basal cingula 
are well developed, but not continuous to each other. 


Text-figure 5. 



Pitanohyrax ulthnus. Crown view of left upper C ; natural size; M. 9479; 
paratype. 

The upper 0 is moderately worn (text-fig. 5). It is ovoid in 
palatal view. The worn, area • has an acute prolongation, which 
stretches backwards. The inner cingulum is well developed, ex¬ 
tending from the anterior end to the posterior end of the tooth. 

The teeth above descried measure as follows (in mm.) :— 

Length. Width. 


Up. 0,.. 16*5 12*5 

. -32 34*5 

M 2 * 4 ... 41 46 

M. a .39 ■ 28 


(2) TTtanohyrax schlosseri, nom. n. 

J legalohymx eoccemis Bchlosser, Beitr. z. Pal. u. Geol. Osterreich- 
Vngarns u. d. Orients, Bel. xxiv. 1911, p. 105 (non, Andrews, 
1903), pi. xi. (xii. ) fig. 7. 

Judging from * SchlossePs • description •' and figure, there is no 
doubt that his specimens of his “ Megcdokyrax-eocmnus” belong 
really to his u Megalohymx” viz. TitamkyraVy though Andrews’s 
J legalohyra-v eocmms , does' not. Bo that Bchlosser’s specimens 
want a new name. 

( 3 ) TlTANO IIY RAX PALyEOTHERIOIDES (Bchlosser). 

Megtdohyfax palmotherioides Bchlosser, Zool. Anz., Bd. xxxv. 
1910, p. 502 ; Bchlosser, Beitr. z, Pal. u. Geol. Osterreieh-Ungarns 
u. d. Orients, Bd. xxiv. 1911, p. 106, pi, xi. (iii.) fig. 1, pi. xii. 
(iv.) fig. 1. 

(4) Tl.TA3SrOUY.RAX AXHREWSI, Sp. 11. 

3 fegalohyrax'minor Andrews, Brit. Mus. Cat. Tert, Vert. 
Fayum, Egypt, 1906, p. 97 (pad's ; non Andrews, 1904), pi. vii. 
figs, 2 & 3 (non fig. 1) ; Bchlosser, Beitr. z. PaL u. Geol. Osterreich- 
. Ungarns u. cl. Orients, Bd. xxiv. 1911, p. 105. 
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0. 8822-;]; type-specimen (text-fig. 6); large fragment of right 
mandibular ramus, bearing P 2 —M rj in situ, and large fragment of 

left mandibular ramus, including a greater part of symphysis, 
bearing 1 and P. } —M in situ ; it is almost certain that these 
two rami belong to one and the same mandible. 

The symphysis of this mandible is quite different from that of 
the other genera of the Fay uni hyracoids : it is rather short and 
very deep, with the anterior lower side very steep; ir- rather 
resembles the mandibular symphysis of a tapir. None of the lower 
incisors is tusk dike. Both I are alike spatulate, with flat, 

wide, and thin crowns; their roots are clavate, with constricted 
proximal parts. Unfortunately, the part of the dental arch cor¬ 
responding to I,, and 0 is broken away in this specimen; I„ and 

0 must be very reduced, if they were present at all, as can be 
judged from the very short distance from I ; to premolars. The 

mandible measures as follows (in mm,):— 

Length of symphysis .... 50 

Dept) i of tlie same .... 37j 

Length from tip of symphysis to posterior 
end of Pj . 86 

Depth of ramus at anterior side of P ... 42 

Ditto at anterior side of M. .. 53 

All the .cheek-teeth' are moderately to strongly worn. The 
entostylid is not well differentiated from the entoconkl. All the 
cheek-teeth are short and wide. The M l&0 have a tubercle, as a 

part of the posterior basal cingulum, just behind the posterior 
transverse ridge. 

The teeth of this specimen measure as follows (in mm.):— 

■ Eight* Left . 


t. 

1„.. 

Length. 

Width. 

Length 
(trams verse 
diameter hi I). 

14*3 

Width 

(ant pro-posterior 
diameter in I). 

7*5 

— 

_ ■ 

15 7 

7*5 

p„... 

.. 17 

11*4 

(14) (roots). 

— 

V,. 

.. 17 

13*5 

16*5 

13*5 

r, . 

.. 18 

16*5~«. 

18 

15 

M t .... 

.. 19 

16*3 

20 

16 

M 2 ... . 

... 23*5 

19 

23*5 

18*5 

m 3 .... 

... 32*5 

19 

— 

— 

Length of . 
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M. 9220 ; para,type; fragment of left mandibular ramus, bear¬ 
ing P, t> —M., in situ ,;. and M„ being imperfectly repre¬ 

sented. The mandibular ramus, as well as the teeth, is smaller 
than that of the foregoing specimen. It may be possible that 
this specimen belongs to a female, and the foregoing one to a 
male. 

The ramus measures as follows (in mm.) :— 


.Depth of ramus at anterior end of P .. 


34 

Ditto at anterior end of M n . 


37 

Ditto at posterior end of M.,. 


45 

Height of ascending bar at condyle . 


1204- 

Minimum height of the same at the 

eoncavitv 


between condyle and coronoid process 


116 

Minimum antero-posterior width of the 

same just 


below condvie ..... 

55 

The teeth measure as follows (in mm.):— 

Length. 

Width . 


P. 16-5 

12*5 


>U. - 

14 


M i . ~ 

18-54: 


M, . 21 

18 


M„ .. 30-4- 

3 - 

— 



(I 8801 ; fragment of posterior part of skull including occiput 
(? this genus and species). 

It is almost certain that this skull, illustrated by Andrews in 
his text-fig. 39, Cat. Tert. Yert, Fayum, Egypt, 1900, does not 
belong to either Genwh/m or Megcdohyrax since it differs very 
much from the known skulls of these genera. Naturally, there 
may be a possibility that it belongs to Tltmiohyrax , and oven to 
the present species, though of course it is not certain at present. 
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•ll-). Contributions' to the Visceral Anatomy and Myology 
of the M arsupial in. Bv Ch arles F. Sonntag, M.D., 
F.Z.S., Anatomist to the Society* 

[Received October 5,1921: Read November 22,1921.] 
(Text-figures 70-79.) 

Contexts. 
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.... 851 
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.... 861 
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Organs of Circulation . 
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The. present paper i 

s based 

on the exami nation 

of several 


Polyp roiiod out ami Diprotodonfc Marsupials * which died in the 
Society’s Cardens; and the material comprised both fresh and 
preserved specimens. 

I ha ve used my paper on the 'Koala and Vulpine Phalanger for 
purposes of comparison (15), and 1 have drawn attention to the 
differences between the anatomy of Permmlm obesulq. and that of 
CtmoUsles qlmnrvs^ recently described by Osgood (9). 

When the abdomen of Dendrolqgm' tirshms was opened an 
avascular peritoneal fold, representing the remains of the ventral 
mesentery, was seen running from the pelvic floor posteriorly to 
beyond the urinary bladder anteriorly. Bed da id (X) observed a 
similar condition in /). ImmeUi and Oraithorhynchus. 

Adipose Tissue:won (10) states that the omentum of the 
Opossum's has no fat wlien there are accumulations elsewhere. 
In Petaurm. Hoirireiis the omen turn is heavily laden with fat, and 
there are deposits in other'parts. The fat in the anterior part of 
the thorax contains the thoracic lobes of the thymus gland. 

(Jervicfd Lymphatic-Glands :~~The relative'positions of the .two 
groups of glands in the Marsupialia have already been described 
in my paper on hire Koala (15), but the iiumber of glands in each 
varies, The anterior group has only one in Permneles ohesida 
and Comolestes obscurm^ .'.-.but..several' are present in Ihndrdagus 

# RiilelpliyMic: Didelphgs azarapDPmarsupiali$ r I), atbivmtris, Metachirvs 
opossum , Philander laniger , Marmosa elegans ; Dasyuridae: Dasgurus mverrinm . 
tin reop It Hu# hum's/; Pcmtnclidae : Perameles obcsnla ; Macro] iodide : Ma or opus 
bennctlu gigantms, M, ritfus , M. melanops , Dendroidgvs arshins, Ongch/gale 
lunata , Bettongia penieUlat^i^ Petaurus sciureus , P. breviceps , 

P, breviceps pa puamis , Pseudoehirns peregrinus, Phalanger oriental is , Petaurus 
australis. Duplicates of some adult forms, and a number of pouch specimens of 
different ages were examined. 
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ursimis. Phascolarctos cinereus has the greatest number in the 
posterior group, and the parathyroids may be included among 
them. 

The only Marsupial with exoeeipital processes touching the 
deep aspect of the platysma, is Phascolarctos cinereus . 

The J Tmculcvr System, 

As considerable attention has already been paid to the muscles 
of the Marsupial ia, the present section is limited to some points 
in the myology of the head and neck. 

The Platysma :—The origin, insertion, and relations are similar 
in all Marsupials, but the characters differ considerably. In 
Dendrolagus ursimis and Macropus rufus it is muscular in the 
face, but almost aponeurotic in the neck. In Peramdes ohesula , 
on the other hand, it is muscular and thick in the neck, hut more 
aponeurotic and firmer in the face; and it arises posteriorly from 
an equally strong and thick panniculus earnosus. In some parts 
these muscles are nearly two millimetres thick, and it is difficult 
to tell where the one ends and the other begins. The pamneulus 
is very thick over the pectoral region. These conditions are 
reversed in Cmnolestes obscurus , in which Osgood described a thin 
pannieulus' and platysma. The platysma of Sarcophilus havrisi 
(text-fig, 70 A) is muscular throughout, and its fibres cross at the 
anterior extremity of the in terminal space. Beneath it there lies 
a stratum of more or less transverse fibres which fuse with it at 
the sides of the neck. Although the latter cannot be traced to an 
attachment in the face, they may correspond to the sterno facialis 
of some of the higher Mammalia, e. g. Octodon and the Carnivora. 
The condition present here may indicate that the stemo-fi.icia.lis 
arises from the platysma by splitting. 

The Sterno-mastoid and Chido~mastoid —Carlsson (2 ) showed 
that they are fused • .throughout. the greater part of the neck in 
Dendrolagus dorianus and Feirogcde penicilkcta, but not in Tricho- 
surus mdpectda, ; and they are similarly fused hi Dendrolagus 
ursmus . In a pouch specimen of Macmpns gvjmteus they fuse 
• much farther forwards; but the-muscles of Petuums sciurms run 
parallel to one another, and. arc only fused at their cranial 
insertions. Osgood (9) records a similar condition in Caurdcstes' 
ohsourus so it differs '-.greatly from that; in. Pemhwles obtmlh, in 
which the cleido-mnstoid arises from the eej.dmlo-1 mineral and fuses 
with the cranial end of the sterno-mastoid. In- Philander lanv/er, 
Metachirus opossum, and Didelpkys the. .sterno-mastoid, clef do 
mastoid, and cleido-occipital form a group of three almost pa rallel 
muscles traversing the neck obliquely from behind forwards. In 
all species .examined except ID azarm they had separate origins 
from the clavicle; but in that species the cleido-oceipital was 
Implanted by tendon into the cleido-mastoid at its posterior 
extremity. 

The posterior triangle of the neck is obliterated in Dendrolagus 
ursimis and Petrogcde wanthopus, in which the trapezius is in 
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contact with the stemo-mastoid. 
posterior triangle 
is the 


In 


• , . v . ., other Mai*supiaLs the 

eric r triangle is evident, and its most prominent structure 
16 jugular vein. The descending cutaneous nerves 

emerge from between the muscles in Dendrolaqus (text-fig 74) 
Umthm-kyoul is present in all Marsupials, and is strap-like 
or tusitorm A central. tendon is present in Macropus rufus (19) 
1111,1 . a 8l, S ht . °“® exlsts 111 J-etrogale .vanthopus (13). Tn a, pouch 
specimen oi Maeropua gigunUns (text-fig. 71a) it crosses the 

tSlf -t pr ° J . eCtS ! Jey0Iul the Pretracheal muscles, 
and Osgood 9) figures it crossing the anterior lymphatic gland in 
(Jf.molestes obscurus . x * 

. The Sterno-hyouh form a uniform strip from origin to insertion 
in all Marsupials except a male pouch specimen of Macropus 
gujmtfew (text-fig 71c), in which they diverge at their hyoid 
attachments, and the larynx protrudes between them. They are 
easily separated, as a nile, from the subjacent sterno-tliyroids, 
but that cannot be done in Perameles obemla. This would show 
that these muscles arise from a single sheet bv splitting 

In my paper on the Koala and Vulpine Phalanger (15) 
1 riiowed that the mylo-hyoid, digastric, and sterno-hyokl muscles 
0 , ^ thin sheet playing over, but in no way con- 

nected to the hyoid bone; but I did not observe this condition in 
a-ny other Marsupial; it may also be an abnormality in the 
animal examined by me. And in no other were there',so many 
small muscle bundles running between the digastrics and suit 
rounding muscles. The fusion of the digastric and mylo-hyoid 
Biipports Gegenbaiir s view that these muscles were differentiated 
by splitting. 

The Digastric lias a small central tendon in Macropm, but 
none is present m Dmdrnkujus, Perameles, and Metaehirns. In 
Pelrutjale xanthopus (13) there are small fibrous areas but no 
true central tendon. The mandibular insertion is usually about 
imh the length oi the bone between the angle and the sym- 
pliysis, and is usually muscular, but Osgood (9) gives » i„ore 
extensive attachment from angle to symphysis in Gmwlmes 
obsmrrn ; and the anterior part is more aponeurotic. 

, ' l ' l,e llyoglotimx was absent in my specimen of Phascolarclos 
ctmrew, and is not described in Macalister’s paper on the same 
animal. It is present in all. other Marsupials. Its absence in 
the Koala is probably due to the long interval between the toirnie 
and the hyoid bone, which has few attached muscles. ° 
Cai-lsson (2) described the myology of Dmdrolagus dorian,is in 
detail, and grouped the muscles in three sets r— 

L Those resembling the muscles of the terrestrial Macro- 
podidic and differing from those of the Phalangeridfe. 

2. Muscles resembling those of the Phalangeridfe and differing 

from those of the terrestrial Macropodid®. ° 

3. Conditions which differ from those of the terrestrial Macro¬ 
pod id® and Phalangerid®, and are secondary adaptations for an 
arboreal life. 
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My own observations on Dendrolagus urshms confirm those of 
Oarlsson. 

The stylo-hyoid ligaments are most prominent in Phasvolardm 
cinereus . 

I was tillable to detect any condition foreshadowing the sterno- 
maxil laves of -tl-ie Edentata in the insectivorous Pemiuelirii*. 

The Mouth. 

The lips are fleshy in all Marsupials, and the tipper one is cleft 
to a, variable depth in the Maevopodidic, but entire in all Poly- 
protodonts. An incipient cleft is present in Canolestes ohsenrns. 
They are relatively thicker and always entire in t he new-born 
animal. They bear numerous hard, rounded, or pointed tubercles 
in many species; in the Didelphyida? they are absent, in 
'MetacMrm opossum , Philander laniger , Marmoset ek-gam, and 
Diddphys marsupialis , but they are situated close to the angles 
of the mouth in Diddphys azarau In Dasyurus vlmrnnm they: 
are situated at the level of the canine teeth. They are close' to 
the •' angles of the mouth in Dendrolagus , l^setulocMriw, and 
Tncfiosuras. The largest’ tubercles observed by me were in 
Dendrolagus ursinns. They are never so numerous as the 
papilke in the Felidae. In some forms the lips have callous pads. 

Both labial frenums are present in all genera except 
Den&rolagus 'and' Pseudoehinis, ’ which- have only the upper one. 
■In the young animal it passes. ..between the incisor teeth to be 
attached to the anterior end of the incisive palatal pad, but it is 
fixed to the gum in'the adult. In a young MJpyprynmus ruf weens 
it is continuous with the median crest, running back on the 
anterior end of the palate. The lower lip .is united to the sides 
of the gums by comb-like crests in Dendrolagus and l^cw lochinis, 
and these form shaggy pads in the. vestibule (text-iig. 70 E,. a). 

Labial iabrets are present in Phascolornys anti Cwnnlesles*. 
Owen (10) pointed out that the labial glands are well developed 
in Dasyurus, but I did not observe orifices in D, rmrrrmus. 

The mucosa lining the vestibule is smooth in all l.>i.do!phyida\ 
SarcopMliis harrm , 'Trichmums ruTpemla^ and Petaurns seen re us. 
It is covered with innumerable closely-set, rounded pap.ilhe of 
moderate size i ir Dasyurus viverrinus and Phmmlareios ehwrms, 
but these are: not -arranged in rows like the pap.il 1m of the tingu- 
lata. : In many Marsupials it is traversed by. ridges of various 
kinds, which, in some cases, if not in all, are modified aud fused 
papilla. They are thick and entire in Perm ides ohesula and 
Petaurtts brericeps papumtis, nn.d the spaces between them 
probably serve as tops for insects in the former. Their free 
borders are nodulated in the latter. They are thin and comb- 
like in Macropus , JUpyprymwus Pseudochmis y mid Dendrolagus 
(text-fig. 70 I), h <& E,&); and their function may be to keep the 
spaces between the teeth clear of food particles, for they fit into 
them. 
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Cheek-pouches have been described in several species. 
They are large in Ghironectes (10) and Gmnolestes (9), inter¬ 
mediate in size in Phascolarctos, and small in Peragale lagotis 
(10); but I do not think that the small fossae of Perameles obesula 
can he dignified by the name of cheek-pouches. Forbes mentions 
rudimentary ones in Phascolomys. No Marsupial 1ms comb-like 
structures on the tongue like the Ungulata. 

Text-figure 70. 





A. Tho platysma :*>f. SaroophUas harrisi showing superficial (a) and deep (5). fibre : 
B -1A The harrisi (B), OnyclwgaU lumta (C), X)en~ 

drolagm tirsinus (D), and Macrapus berm&tti (F). E. Vestibule of Dendro- 
htffMursmus ; c. papilla. Other letters in text. 

The Hard Palate In many Marsupials the anterior end has 
an eminence, or u incisive pad,” whose long axis usually coincides 
with that of the palate ; it is at right angles to it, however, in 
Sarcophilus harrisi (text-fig. 70 B,j?). It is smooth, papillose, or 
tuberculated, and varies greatly in prominence. In Phascolarctos 
cinereus and some of the Phalangeridse it is replaced by a cluster 
of incisive tubercles, and its place is taken by a short, incisive 
ridge in JZpyprymnus rttfeseens. 

The complete palatal ridges are most numerous in the Perame- 
Proc, Zoql, Soc.— 1921, No. LYIT. 57 
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lidfB and Gamolestes- obscarm, fewest in Trichomrus mdpecnla, 
a,nd largest in Phmcolarctos cmerem, but the commonest number 
is eight. They are most variable in the Polyprotodontw. and the 
numbers of complete and incomplete ridges are of considerable 
value for purposes of classification, as shown in the table of 
for mu he given below. 

In.all Marsupials the ridges on the anterior part of the bard 
palate are larger than those on the posterior part, and the pos¬ 
terior margin of the palate frequently appears as a well-marked 
ridge. The spaces between the ridges are occupied by papilla*, 
tubercles, or incomplete ridges, and the latter are present in 
Duletfhys , Permmhs , J)a$yurm , MarcopMlm, and (hmolestes. The 
incomplete ridges cross the mid line, and differ from those of 
many of the higher Mammalia, in which they run from a med ian 
raphe to the sides of the palate. 

No Marsupial has a median raphe running the whole length 
of the palate. 

In a very young pouch specimen of Onychogale hmata the lips 
are entire, the tongue is excavated to form a bed for the nipple, 
and the incisive pad and anterior palatal ridges are outlined and 
hardly elevated; but the posterior palatal ridges are well-marked. 
The conditions are such that there is a firm area of contact 
."Between the nipple and.mouth. In an older pouch specimen of 
Macropus bennetti the upper lip is cleft, the incisive pad is more 
prominent, and the anterior palatal ridges are more developed 
than those of Onychoffale ; • and., in pouch Specimens of Macropus. 
gigcmteus and Phalanger orientcdis of still more advanced ages 
the conditions resemble those of the adult—namely, large incisive 
pads, strong anterior ridges, and weak posterior ones. 

In animals requiring a firm, contact between the mouth and 
nipples large anterior ridges would be disadvantageous, and they 
are unnecessary while the diet consists entirely of milk. 

The vestibule and cavum oris communicate posteriorly behind 
the last molar teeth, and in several Marsupials the diastomata 
form anterior communications. 

The '"Soft Palate is freqtiently covered with papilhe, which are 
small, Mt visible to the naked eye. It has no uvula, and thins 
out posteriorly where it forms the anterior and lateral boundaries 
of the posterior extremity of the nasal tube; the orifice of the' 
tube is round and small, or long and pyriform or slit-like. The 
larynx may be gripped by the tube, or the. opening, of the tube 
may overlap its superior aperture. In The 'mammary foetus the 
larynx; passes into the. nasal tube m that the entrance of air; is 
not impeded in suckling *. 

In all Marsupials .the orifices of the Eustachian tubes are 
within the nose. And these have been figured in my paper on 

* la a manuscript note Garrod states that the soft palate shots off the glottis 
from the mouth m Tamandua tetra&actyla, and suggests that this arrangement 
comes into use when the animal is collecting masses of termites before swallowing. 
No insects can possibly enter the larynx in consequence, 
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the Koala and Vulpine Plmlanger (15). They are not surrounded 
by a cushion. 

The characters of the palate can be conveniently expressed by 
means of formulae. In the following list 0 denotes complete 
ridges, I incomplete ridges, P incisive pad, T incisive tubercles, 
R a median incisive ridge or raphe, and U uvula. For the area 
surrounded by the incisor and canine teeth the term, “incisive' 
area'' is suggested. :. 

POLYWROTOBONTS. I Diprotodonts. 

Metachims opossum C H I<,P IT - j Plmscolarctos cinereus G.doTXJ— 
Philander laniger ... C^P + TJ™ 

Didelphys aaarte .. , C { ,IjP + U - 
„ marmpialis C 0 IiP + U — 

Marmoset elegans .., O n IoP ~ IT— 

Perameles ohesula .,. O u I s P + XT — 

Basy tints viverrinus C S I.,P + XT — 

Harcopldlm harrisi ... ■ 0 7 I 5 P + XT 


The only Marsupial in the above list in which the palate 
narrows from before backwards is JBpyprymnus rvfescem . In 
the Peramelids the palate is long and narrow. 

I have nothing to add to existing descriptions of the tonsils 
and fauces. And in no Marsupial could I detect WaldeyeFs 
lymphatic ring in the pharynx. 

The Salivary Glands (text-figs. 71-74). 

The' Parotid Glmds (m) are small in all Polyprodonts, but vary 
considerably in thickness and superficial extent in the Dipro- 
todonts. They are thick, arid extend from the auricles to the 
clavicles in Dmdrolagus r and' 'Dorcdpm, and Garrod has figured 
their surface-markings in the latter (4).' Their relations in the 
former are shown in text-fig. 74; and • the ■ ducts, which are 
capacious and thin-walled within the glands, become thicker and 
contracted where they cross the masseter muscles. They are 
equally thick, but only reach the middle of the neck in Phasco- 
larctos cinereus . And in none of these genera do they pass 
mesialiy to the inner borders of the sterno-mastoid muscles. In 
other genera they are thin, and cover a variable extent of the 
neck. They reach the clavicles in Petcmrus, but do not extend 
so far in Macropus, JEpyprymnms, and Onychogale. 

The most extensive parotids are present in Pseudochirus pere- 
grinus 7 in which they extend from the auricles to the clavicles, 


Trichosurns vnlpemla C 6 I 0 P—II— 


Pseudochirus pere- 

grinus .. C 8 I 0 P-~U- 

Pebcmrus scinreus .. . C S I 0 TXT — 
hreviceps pa- 

puanus .CJoP + XT— 

. ■ Cmnolestes ohscurus ... O^P.+ XT—* 
Mpyprymmus rufescens C 7 I 0 PIT— 
Demlrolagus (all 

species) .. 0 8 I o P + XT - 

Macropm (all species) ■ G a I 0 P + XT— 

: Onychoejale lupata ... -C^IoP+XT — 
Phalanger oriemtalis ... C, ( I 0 P -PIT— 
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and pass inwards to cover the posterior fourth of the ventral 
surface of the neck. The glands are composed of numerous small 
portions surrounded by connective tissue, but it is not always 
possible to discern the ductules. They were prevented from 
reaching the mid line of the neck by the cervical thymic lobes m 
my specimen of Trichosurm vidpecula^ but Symington (17) saw 
them cover the thymus in his. Although their extent is great 
they are thin. 

Text-figure 71 



The neck of Macropus giyanteus. a, tmio-hyoiilj 6, thyroid gland; c.;pretracheal 
muscles ; 4. fascia; e. sulmiaxillary gland; /. miutdihlc; //. small gland; 
h. digastric ; i. mylo-hyoid ; J. larynx ; k. cervical thymus; l. stcrnonimstoid ; 
m. parotid gland in outline. 

Tiie A$ufamxillary Glands (a) are, generally speaking, large in 
Polyprofcodonts and small in Diprotodonts, but there are excep- 
tions in the latter. They are large, single, and oval in the Didel- 
phyidse and Dasyurxdse, and in some of the former they reach from 
the angles of the mandible to the clavicles. They are immense and 
tabulated in Perameles obesula (text-fig. 72), in which a copious 
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viscid secretion is required to surround and entangle the insects 
trapped in the cheek-pouches (?) and spaces between the palatal 
ridges and oral vestibule; and large glands are also present in 
the insectivorous Camolestes obscurus (9) In Sarcopkilm 
karrisi the total mass of salivary glands is small, but the sub- 
maxillaries form the chief part. 

In the Di pro tod outs the submaxillary glands are single or lobu- 
lated, and the largest ones are present in the various species of 


Text-figure 72. 



The neck o f Peramelm obesula. e'. concealed lobe of submaxillary gland; 
E.T.V. external jugular vein. Other letters as in text-fig. 71. 

Dendrolayus. Small isolated glands are present between the 
main masses in Macropus giganteus (text-fig. 71, p), but the small 
glands are united to the main masses in Dendrolagus ursinus 
(text-fig. 74,$). And in these genera I traced small sympathetic 

# In insectivorous Marsupials tlie glands are relatively smaller than those in the 
insectivorous Edentata. 
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nerves into the small glands (text-fig. 78 9 sgn). ' The ducts do hot 
open on f renal lamella? as in the Primates. 

One must-be careful not to confuse the submaxillary glands 
with the cervical lobes of the thymus gland, and histological 
examination must be carried out in doubtful cases. 

The 'Sublingual Glands of many Marsupials have already been 
described, and Oppel (8) has collected the various observations. 

In D&ndrolagus urshms they are long, thin, and narrow, and 
resemble those of D . dorkmas already described by Oarlsson (2). 

Text-figure 73. 



Tlic nock of Pet aunts seiurem , Letters ns m 71. 

Osgood (9) described large round glands in Gwnohstm. obscuvm. 
Those of Pmmiehs obesula are oval and do not extend so far 
forwards. Posteriorly they are in contact with the submaxillaries. 
The submaxillaries are large and the su hiinguals small in 
P. obesula , but the conditions are reversed relatively in 
C. obsewrus . . 

When the total hulk of the salivary glands of each Marsupial 
are compared, it is seen that Dendrolagns \xm the largest mass. 
And they .conceal-large areas of the muscles in the vicinity of the 
hyoid bone. 
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I have nothing- new to add to our knowledge of the arterial 
supply and venous drainage of the salivary glands. And I could 
not detect any connection between them and the anterior cervical 
lymphatic glands. 

Text-figure 74. 



Thb uec.lt of Umilrplag-m nrntinm (A) iuirl the'cervical thymus II u, a, cutaneous 
branches of the cervical plexus ; p. trapexius j o', common carotid artery. 
Other letters ns in text-fig. 71. 

The Alimentary Canal, 

The (Esophagus:— The mucosa of the abdominal part exhibits 
transverse rug®, in Didelphys , but in no other genus. 

The Stomach :—The form depends on the degree of distension, 
but the latter • is not stated in alt existing accounts. Owen 
described a globular stomach in several species, but I found that 
the empty stomach is more or less triangular in a number of 
Polyprotodonts. 

In Peranieles olmula (text-fig. 75 B) the empty stomach is tri- 
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angular with the apes formed by the (esophageal orifice. The 
left rounded basal angle represents the fundus, and the duo¬ 
denum joins it at the right, one. The pylorus does not project 
into the duodenum, and the sphincter is weak. The fundus is 
rugose. Ho gastric gland is present as in Gmmlestm (9), but 
there is a small lymphatic* gland on the lesser curvature. 


Text-figure 75. 



The stomach in the Marsupialia. A. Dmdrofugm tirsinm open to showcentral 
tract,* b. sacculi ; c. gland strips ; d. (esophagus ; e, pyloric region. B. Pom- 
tneles obemla. 0. Metachirm opossum . I). Pctaurus brevieeptt* K. Felaurus 
sektretts. 

' The empty .stomach of Metachirm opossum (text-fig. 75 0) 
differs from the above in the thickness of the pyloric region, the 
existence of well-marked ruga) on both walls, and the great 
strength of the pyloric sphincter. There is a small lymphatic 
gland on the lesser curvature as in PmuM-eh# obemla. 
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In Petaurm scmrem (text-fig. 75 E) tlie globular fundus, is 
directed forwards and to the left. The duodenum, whose com- 
mencemeut is notched, leaves its dorsal aspect. In P, breviceps 
(text-fig. 75 D) the duodenum has no notches, but a groove 
marks the pyloro-dnodenal junction. The greater curvature is 
sacculated. 

In JJendrolagm ursinus (text-fig. 75 A) 0 the greater part is 
concealed by the liver, the only parts visible being the cardiac 
cul-de-sac and greater curvature. The form and general cha¬ 
racters resemble those of other species already described by 
Beddard (1), Owen (12), and Carlsson (2). These authors com¬ 
pared. the stomachs with those of other Macropodidse, and 
described the extent of the glandular and noil-glandular parts of 
the mucosa. 

Owen and Beddard described groups of follicular glands lying 
along the sides of the central tract (a) in I), inustm and 
/). bemieUi. In lh ursinm they are replaced by long glandular 
strips (c), into which branches of the abdominal parts of the 
vagus nerves can be traced, and the vagus branches probably 
contain sympathetic fibres. From the examination of the 
stomachs of animals belonging to most of the mammalian orders, 
I have come to the. conclusion .that the branches of the vagi are 
greatly increased in .numbers when there is a special gastric 
glandular apparatus. These branches pass directly to the glands 
as in />. nrsmus, or run through a plexus with ganglia as in 
PhascoUtrctos chiereus ( 15). The, pylorus.'does. not project into 
the duodenum in Dendrolagus. 

Osgood described a special gastric gland in Comolestes obscnrus, 
but did not mention its nerve supply. 

The histology of the stomachs of the Marsupialia has already 
received considerable attention, and Oppel ( 8 ) has collected and 
analysed the various papers. I have nothing new to add to 
these accounts. Nematode worms.are present in many stomachs. 

The Intestinal Tract:-- The observations recorded here are 
supplementary to those of Chalmers Mitchell (6, 7), Cunningham 
(3), Owen (10), and Flower (20). 

In Metachirm (possum the well-marked duodenal loop is wide, 
thin-walled, and extends posteriorly for a, considerable distance. 
The flexure between its - ; second :..and : third parts is connected 
by the usual peritoneal ligament to the abdominal parietes and 
meso-colon, but is not continuous with the splenic ligament. 
The caecum is two and a half inches long. It is capacious, and 
its interior is devoid of folds and septa. Meckel’s Tract and the 
large intestine differ in no respect from that of Bidelphys 
mrgmiana (6). The caeca! mesentery has a concave free edge 
and the angle between the caecum and Meckel’s Tract is bisected 
by an artery (text-fig. 76 A). 

The caecum of Permneles obestda (text-fig. 76 B) is one and 

* The specimen was specially hardened by injections of formalin to show the 
topography of the stomach. 
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three-quarter inches long. It is longer ami thinner than that of 
PeragaU lagoiis figured by Chalmers Mitchell (6), and it has a 
mesentery whereas that of 2\ layol is has not. in other respects 
the intestinal tracts of these Peratnelulse are similar. Their 
caeca differ from the minute conical appendage ot Oomohstes 
ohscurus as figured by Osgood (9), and the latter is devoid of a. 
mesentery. 

Text-figure 76. 



A. Ctscnui of Metacliims oppmm ; It mcxim of Veramden oftetmla ; (1 F. aort ic 
. arches with innominate (lA), right suhcluviun'.(«),■■ right common c&roiid (h), 
left common carotid (<?) and left subclavian (rf) arteries ; (i d. the sjilccns of 
the Marsupials (names in text). 

The ligament running backwards from the duodenum in 
Pemmeles obesula crosses the front of the rectum and fuses with 
the splenic ligament. They enclose a pocket containing the 
rectum, and a probe passed into it runs backwards into the 
pelvis. 

The intestinal tract of my nearly adult female Dendrolagus 
ursinus differs in several respects from that of a young specimen 
described by Chalmers Mitchell (7). The duodenal loop is sharply 
differentiated, but runs insensibly into Meckel’s Tract. The coils 
of Meckel’s Tract do not‘form a double spiral, and there is only 
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one OtBcuiH. The latter is fusiform, .but is devoid of longitudinal 
bands, sacculi, and a vermiform appendage, and the superior 
mesenteric artery does not occupy the free edge of its mesentery. 
At the point where the ileum enters the colon there is a trans¬ 
verse vein. At a point two inches proximal to the ileo-csecal 
junction there^ is a single Payer's Patch measuring one and a 
quarter inches in length. 

No trace of a second cmcum was found in my pouch specimens 
oiMacropus hennetti , Macropus gigcmtms , Onychogale hmata , and 
Bettongia penicUlata. 

X have refrained from giving a detailed list of the measure¬ 
ments of the different parts of the intestinal tract in my speci¬ 
mens as they had been preserved for varying periods. The data, 
if given, would be of little value in consequence. 

The Pancreas. 

In all Marsupials examined except Phascolarctos emereus, X 
found the pancreas much subdivided and dendritic, but the 
arrangements of the subdivisions varied considerably. In Meta- 
chirm opossum they are aggregated to form a compact mass in the 
posterior part of the duodenal loop, and a long, narrow part 
stretches across the abdomen to the spleen. Small branches are 
given off from the body. The duct opens into the duodenum 
along with the common bile-duct. Perameles obesida also pos¬ 
sesses a long, narrow body with lateral processes, and the duodenal 
loop contains an almost complete ring of pancreatic tissue such as 
is found in some Rodents‘and- Carnivora. 

In Petaimis sciureus, P. breviceps , and P. breviceps papuanus the 
pancreas consists of long strips and small isolated pieces arranged 
along the course of the mesenteric vessels. It is difficult to detect 
the ducts of the small lobules, and it is impossible to do so when 
there is much fat in the omentum and mesentery. The same 
dendritic arrangement is seen in Dendrolagus ursinus, in which 
the pancreatic and common bile-ducts open separately into the 
duodenum. In Macropus , on the other hand, the ducts are 
confluent (Owen). 

Osgood describes a dendritic pancreas in Cmnolestes obscurus (9), 
so its condition is no more highly evolved than that of Perameles 
obesula . 

It is evident, therefore, that the pancreas of Phascolarctos 
cinereus is of a higher type than the dendritic, more or less 
diffuse, organ of other forms. 

The Organs of Circulation, 

Idle Pericardium adheres to the diaphragm in all Marsupials 
except Trichosurm vulpeculti, and it adheres to a variable extent 
to the sternum and ribs. In Dendrolagus ursinus and pouch 
specimens of Macro pus giganteus and M, hennetti the lungs were 
seen to overlap the base of the heart, and the procardia, or 
uncovered part, was adherent to the sternum and ribs. 
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. The Heart :—Id all Marsupials the apex is formed by the deft 
ventricle, and the right, ventricle falls' short of it by a variable 
interval. Cunningham (3)' .states that the right ventricle in 
Thylachms stops short of the apex by I| inches, hut. .1. never 
observed such a long interval in any Marsupial. In very young 
pouch specimens the right ventricle is relatively longer than in 
adults. 

Owen (11) describes bifurcation of the right auricular appendix 
as one of the chief characteristics of the Marsupial heart, but 
some species ha ve no trace of a. division, and in others the division 
has no reference to the ascending aorta. 

The appendix is conical and bifid in Petmirus senir&us and 
pouch specimens of Macropits hmnetti and Macropus gigantem , 
but the two divisions are small. In Dendrolagns ur sinus and 
Perametes ohesula it is large and round; and the former has a 
well-marked process lying on the dorsal aspect of the aorta, but 
no trace is present in the latter. Cunningham pointed out that 
there is no bifurcation in Thylacitms. and. Dasyimm^ .but there is 
a strong division i n Gtiscus and Trichosurus . A slight division is 
present in Phascogale, but it has no reference to the ascending 
aorta. (3). In Phascolarctos cinemas the secondary process is large, 
and the right precaval vein passes into it. 

The characters of the interior of the auricles and ventricles 
of many Polyprotodonts and Diprotodonts have already been 
described by Cunningham. 

The Aortic Arch -In all Marsupials it describes a full curve, 
and ends at the level of the fourth dorsal vertebra, and • the 
relations are similar in all forms to those described in the Koala 
(15). The branches differ considerably, for six types are present, 
as shown in text-fig. 76 0~F. 

1. Both carotids and subclavians arise separately, .so no inno¬ 
minate artery is present-— Ph ascolarctos cm evens f. 

2. The two subclavian and the innominate arteries are given 
off, and the latter divides into the two common carotid arteries— 
Dasyurus macnirm (C). 

3. The branches arise as in Mfin-rPImscolarctos emereus 

Feta arm breviceps and Plumolomys mitchdli (I)). 

4. The innominate artery gives off the left common carotid 
artery, and divides into the right subclavian and right common 
carotid arteries— I 'ridioswrm rMpecida f. 

5. The innominate artery gives off the right subclavian artery, 
and is continued as the bicarotid trunk which divides into the 
two common carotid arteries— Thylacinm karris!, IMdelpkys can- 
crivom, Dasyurus tnverrimis, and Petaurm australis * (E). 

.6. The innominate artery gives off the right subclavian and 
both common carotid arteries at the same level— Qimus viacu- 
latus , Demlrolagus ursinus , Phascolarctos cinemas*, and Mtier opus 
gigantem (F). 

5,45 These observations are recorded m hitherto unpublfrhed notes by (Jarred, 
f These types have been figured in my paper on the Koala. 
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The left subclavian artery is the only constant branch, and the 
left superior intercostal artery sometimes' arises from the arch a 
little distal to it. 

1 agree with Cunningham that there is no trace of the 
obliterated ductus arteriosus. And I have nothing to add to 
existing descriptions of the remainder of the arteries. 

The Fern Tmmversa is usually horizontal and drains the 
mouth, tongue, salivary glands, and some of the cervical muscles. 
In a. few cases it receives laryngeal veins. In some specimens of 
Trichosnrm vulpemda it is connected to the internal jugular veins 
by • vessels corresponding to the anterior jugular veins of the 
Ocelot and Man. I have already figured these in my paper on 
the Koala and Vulpine .Phalanger (15). 

The External Jugular Veins in all -'Marsupials are similar to 
those described in my paper on the Koala, 

In all Marsupials examined by me there are two precaval veins, 
but Garrod mentions in a hitherto unpublished note that the two 
innominate veins unite about half an inch in front of the heart 
to form a single precaval vein in Petaurus breviceps . 

The Postcaval Vein covers the posterior half of the abdominal 
aorta in all Marsupials examined by me except Phascolarctos 
cimreus, and Hoehstetter found it covering the aorta in all 
except Petaurus taguanoides , Beddard found it covering the 
aorta In all his specimens. 

The Urinary Organs . 

The kidneys are conglobate in all Marsupials, and them relative 
positions vary as follows 

1, Eight kidney entirely anterior to the left one— Phasco- 
larctos cineteits . ■ 

2, Posterior pole of right kidney level with the liiltnn of 
the left one— Metachirus . opossum, Marmosa elegans , Perameles 
ohemla, Petaurus sciurem, and Trwhomr-m.mdpemla. 

3, Both kidneys situated at the same level— Macropus 
giganteus, Macropm ImmeUi, Dewlrolagim. ursinus, and Ccenolmtes 
ohscurm ♦ 

On section only one papilla is present, and it may be sharp and 
conical, or broad and flat. Email nodule-like elevations may be 
present on broad, flat papilkse. No fat is present in the kidney 
pelves in any of my specimens. 

The course of the ureters is similar to that already described 
in my paper on the Koala arid Vulpine Phalanger (15). 

Tha ventral surface of the bladder is connected to the ventral 
abdominal wall by a ligament, which varies in prominence .in¬ 
different species. It is thin in the Polyprotodonts and thick 
in Dendrolagus ursinus. In that species, as in 1). bennetti (1), its 
attachment to the abdominal wall is very extensive. In all 
species it is completely anangious. It represents the remains of 
the ventral mesentery. Lateral vesical ligaments are absent. 
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The dorsal surface of the bladder of Dendrolagus ursmus is 
connected to the dorsal abdominal wall at _ the sides of the 
vertebral column by two strong ligaments, which divide the pelvic 
cavity into a median and two lateral compartments. The central 
one contains the rectum and uterus, and the oviducts curl over 
the free edges of the ligaments. 

In Perameles obesula the uterus is separated from the rectum 
by the wall of the peritoneal pocket formed by the fusion of the 
splenic and duodenal ligaments. 

I have nothing to add to the existing descriptions of the 
generative organs of either sex, nor to Osgood’s resume of our 
knowledge of the marsupial bones (9). In the latter paper the 
nipples are also enumerated, and it is shown that they are 
asymmetrically arranged in the Didelphyida* alone. 

The Ductless Glands . 

The suprarenal capsules are situated on the mesial aspects of 
the anterior poles of the kidneys in all Marsupials examined by 
me except Phascolarctos einerens, and that species has a very 
prominent ligament uniting the left kidney and its capsule. 

The Thymus Gland. 

The Polyprotodonts differ from the Di proto d on ts in the diame¬ 
ters of the thymus gland. In the former it consists of two 
elongated or oval bodies in the anterior part of the thorax, but 
in the latter there are two cervical lobes in addition; and one 
must be careful to distinguish them from salivary glands. 
Osgood (9) found four thoracic glands m Cmtolestes. 

Topography :—The cervical lobes lie immediately under cover 
of the platysma. They are oval or pyriform, with the narrow 
ends turned forwards. They lie at the root of the neck, as in 
Dendrolagus ursinus (text-fig. 74 B), Macropus , gfgantem 
(text-fig. 71, k\ and Macropus ntfus t or they may extend far 
forwards and even conceal one of the suhmaxiliary glands, as in 
Petal,mis sciureus (text-fig. 73, k). They may touch the parotid 
glands anteriorly, or be in contact with them.. throughout the 
■entire length of the neck as in Trictomwte.mtlpemla. • In Pseudo-' 
ehirus peregrimis they are concealed by the parotid glands. They ; 
maybe in contact with the mid line, or an interval in which the 
pretracheal muscles are seen may separate them. The subjacent 
structures are the sterno-mastoids, pretracheal muscles, and part 
of the sternum and clavicles. 

The surfaces may be finely or coarsely lobukted, and in no case 
were they invested by a. ■•connective-tissue capsule derived from 
the cervical fascia. 

Symington (17) described and figured the topography of the 
thoracic lobes, and described the gland in a number of Marsupials. 
His observations on the Polyprotodonts are limited to DUelphi/s 
mrginiana and Dasyurus ccmcrivora . He could not detect cervical 
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lobes in either of these species, and I was unable to detect them 
in the Oidelphyidm, Dasyuridre, and Peramelid®. He believes 
that the primitive condition is present in the Dasyuridse, and the 
cervical lobes of the Diprotodonts are a specialization in asso¬ 
ciation with the vegetable diet and the call for a larger amount 
of thymic tissue. ^ If, as Swale Vincent suggests, the cervical and 
thoracic lobes perform different functions, it is difficult to ascribe 
any use other than dietetic to the former. 

As ago advances, the thymus—both cervical and thymic— 
diminishes in size and degenerates. 

The Thyroid Gland. 

In' Permneks ohemla the left lobe is long and narrow, but the 
right one is short and oval, and partly under cover of the pec- 
toralis major. No isthmus is present; and this arrangement is 
the reverse of that which I have already described in Phasco- 
larctos cimreus (15), 

In all other Marsupials, I found the gland to be composed of 
two small, oval lobes lying on the sides of the larynx alone 
(Petmmm sciurem), or the posterior part of the larynx and a 
variable number of tracheal rings; and the only animal possessing 
an isthmus is Trichosurm vnlpecitfa. 

Each lobe receives a single artery from the common carotid, 
and the veins join the internal jugular veins. 

The lobes were concealed by the pretracheal muscles in all 
animals examined except a male pouch specimen of Macropus 
gigantens. , , . . 

The Spleen (text-fig. 76 G-J), 

The observations recorded here are supplementary to those of 
Colin Mackenzie (5), Owen (11), and Retterer (21). 

In most genera there is little valuation in form in the various 
species, but the spleen has different shapes in the species of 
JJmdrolagiw. In j). ursinus it is long and Y-shaped, with 
rounded extremities (text-fig. 761). In 1). inustus (12) it is 
T-shaped, and it is spoon-shaped in/A bennetti (1). Carlsson (2) 
states that it is pointed in IK dorianus. 

In Pekmrus scmreus (text *fig. 76 J), P. breviceps , and P. breviceps 
papuanus the spleen is triangular, with sharp angles not prolonged 
into processes, and the base of the triangle is applied to the 
greater curvature of the stomach. 

The spleen of Phalanger orientalis resembles those of the 
Petaurists, the only difference being that its apical angle is 90°, 
whereas those of the latter are larger. 

Colin Mackenzie described and figured the spleen of Macropus 
and my specimens differ in no way from bis description ; and a 
pouch specimen of Onychogak lunata has a Y-shaped spleen 
similar to that of the Kangaroos. The form does not alter from 
birth to adult life. 
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Iii Perameles obesula (text-fig. 76 G) the spleen has a massive 
triangular body with thick sides, and the angles are prolonged, by 
cylindrical or flattened processes of splenic tissue. If the pro¬ 
cesses are removed, the resulting organ resembles that, of 
Phascolomys described and figured by Colin Mackenzie. Oarrod 
states in a hitherto unpublished note that the spleen of the 
Wombat forms an equilateral triangle. In a, specimen of 
Phascolomys mitckMi it had a lateral piece. In Perameles nrnuta 
it is thin and triangular, without prolongations. 

The Bandicoots are the only Marsupials in which 1 observed 
a continuity between the splenic and duodenal peritoneal liga¬ 
ments. And the looseness of connection between the spleen and 
stomach differs considerably; these viscera were very closely 
united to one another in Dendrolagus ursinm. 

Osgood (9) showed that the spleen of Cwnolestes obscurus has 
an elongated body and a lateral piece, so it differs from that of 
Perameles obesula. 

In Metachirus opossum it is T-shaped, with one of the hori¬ 
zontal limbs short (text-fig. 76 H). 

The external appearances of the spleens differ considerably 
even in different species. Histological examination of the spleens 
of many Marsupials shows that there is a very strong trabecular 
network. 

The Respiratory Organs* 

The epiglottis is large, arid its apex, which is entire or notched, 
is frequently emarginate,' It lies vertically or inclined forwards, 
and it is sometimes gripped by the posterior extremity of the 
nasal tube. And it is closely related to the base of the tongue in 
all Marsupials except Phascolareios cinereus. As the form of the 
epiglottis and prominence of the aryteno-epiglottic folds vary, 
the shape and size of the superior aperture of. the larynx differ 
considerably (text-fig. 77), 

In Pidelphys cczarm the epiglottis is large, conical, connected 
to the arytenoids by prominent ligaments, and strongly emar- 
glnate, without any trace of a. notch. The superior aperture of 
the larynx is long and narrowband cuts into the posterior surface 
of the epiglottis. In 1): fnwrsupiaMs^ on the other, hand, the 
entire epiglottis is only slightly emarginate, the arytenoid carti¬ 
lages are plainly visible, and the superior laryngeal aperture is 
wide and round. In .Philander laniger and Mmrmam "degam the 
epiglottis is broad, and its apical margin is slightly concave but 
not .emarginate;yand the superior aperture of the larynx is 
triangular. Their condition is intermediate between’ those of 
Pidelphys and Metachirm opossum , in which the non-amargi/nate 
apex of the epiglottis is notched. The epiglottis, therefore, 
is of considerable value for differentiating the genera of the 
Didelpbyidse from one another. 

The epiglottis is large, prominent, and entire in the Dasyuriche, 
In Dasynrus viverrinm it is uniformly thick and the apex is 
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slightly onmrginate. Its connections to the arytenoid cartilages- 
are also thick, and the superior aperture of the larynx is large 
and open# The rima glottidis lias very thick boundaries. In 
tim'copkilm Imrrisi , on the other hand, the epiglottis is large 
and thin, and its posterior parts are folded inwards and. lean 
against the anterior parts, so the superior "aperture of the larynx, 
is a transverse slit. And the arytenoid cartilages and rima 
glottidis are entirely-concealed. 


Text-figure 77. 



Dfdefphys D/de/phy.%' Ph/bnder Metachirus Marmosa 

az&rae. marsupial's. fan/per, opossum. e/egana. 



fiasyorus Sarcoph/fus Per&mefes Dendro/agus Macropus 
wi/arrirtus, harr/sS. obesu/a. Prs/nus. den nett/. 



The larynx of the Marsupialhu The convex clotted lines crossing the epiglottis 
are the levels of emargination. 

The epiglottis of Pemtmles obestda has a broad, emarginated, 
notched apex; and there is a small fossa with a crescentic 
orifice .between the epiglottis and the tongue. The characters of 
the fossa-in PAagotishm® already been described byOwen(10). ' 
In the Maeropodifc there is considerable variation in the 
characters of the epiglottis. In Pendrolagus ursinus it is entire 
and the sides are folded inwards, so the superior laryngea 
Proo; Zoox, Soc- 1921, No. LYIII. 58 jY; 
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aperture has the form of tlie figure 8, ami.the rinm glnttidis i,s 
invisible. "In JEpyprymnus rufescem, Macropns hemirUi,- ami 
Macropus gigcmtms the apex of the prominent epiglottis has a 
small sharply-cut notch resembling that in TncJitiwurm rulpemh, 
and much emargination is present. The notches in the Poly proto- 
dont, on the other hand, are wider and shallower, 

■ Owen (10) states that the epiglottis of the Pho lungers is broad 
and bifid, but I found' it entire and slightly concave in a mam¬ 
mary foetus of Phalange*' orientalis. It is entire 4 - in Pseudoddrvs 
peregrinus, Fetaarm sciurevs , Petaurm bremccps, ami Petanrm 
breviceps var. papuctnm. In PeUmrus sektreus the degree of 
cmargination is considerable. 

The large entire epiglottides in Phcmolarctos cimrem (15) and 
Camolestes obscurus (9) have already been described. 

The characters of the other cartilages,- and the cords, ventricles, 
and muscles are described by Owen. 

The trachea is usually long and narrow, but it is short and wide 
in Phascolarctos cinereus . The cartilages frequently form com¬ 
plete rings, but in many species they are. defective behind and a 
membrane tills the gap. Some of the rings are expanded and 
thickened on one side, and the numbers observed were :— Meta- 
chines opossum 19 ; Percvmeles obesula 34: P&tmirus schmms 35; 
Dendrologies ursinus 35. The numbers in other Marsupials have 
been recorded by Cunningham (3), Osgood (9), and Owen (10). 
In Marsupials in which the vagus and sympathetic are separate, 
the tracheal and pulmonary plexuses are large. 

The Lungs -My observations differ from those of Owen (10) 
in a number of cases. In the Didelphyida) the right lung is 
trilobate and has a well-marked azygos lobe. The left lung is 
entire in Meiachirus opossum but'.is ; biiobate in Marmoset degan.% 
In Perameles obesula the right lung has three lobes and an azygos 
appendage, and the left one is entire ; Owen also states' that the 
left lung of Perameles is undivided. The Phalangerkta have, 
biiobate left lungs, and the right ones are trilobate with the 
azygos lobe in addition. In the Maeropodidm, of which Dendro - 
logics ursinus. Macropus hennetti , and Macrapus giganimm were 
examined, both lungs have deep median sulci dividing them into 
anterior and posterior parts, but these are not entirely separated 
from one another, and the azygos lobe is large. The conditions 
differ from those of other Kangaroos described by Owen (10). 
The mesial borders of the lungs are thin in the Macropodidie. 

The division of the lungs appears to differ considerably even in 
the same species. Osgood (9) observed variations in GmnohsUs 
obscurus , and Owen, Forbes, and I have recorded three different 
arrangements in Phascolarctos cinereus* I am unaware of any 
account of the lobes of the lungs of the uterine fetus, and it is 
important to ascertain whether there is fusion of lobes of the left 
lung during development similar to that which takes place in 
Bradypus tridaciylm, in which the foetal lungs are divided into 
lobes; but those of the adult are entire* 
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In a De-iidrolayun ursinus hardened by formalin injections it is 
•scon how the lungs conceal the.large vessels and part of the right 
a uric?u \m\ append! x. 


Text-figure 78. 



The cervical parts of the vagi and sympathetic*?!!! Dendrolagus ursinus * 
Letters in text 

The Vagus and SympatMiic Nerves 

jSTo account' of the viscera of any animal is complete without a 
description of these nerves, which control their activities. . „ 

* The lettering on text-figs. 78 and<79 corresponds, so far as possible, to that of 
'text-figs ,M and 63 in my paper on the Koala (1:5). 
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In tlie first type, which is present, in both Polyprofcodonfcs ami 
Diprotodonts, they are' fused to form v^go-sympathetic cords. 
In the second form, which is found- only in Jiiprotodonts, they 
are connected by a variable number of communicating branches. 
In no Marsupial did I find both types present in the neck as 1. 
'observed them in 7\wtmuliki detradaetyla and Luim maeidicollk. 
These.forms were present as follows in my specimens:. 

Type I :—AJeUtchirus opossum, Jhdclphys azartc,. Jhdelphys 
marmplaUs, Philander lawyer, Dasyurns rirerriuH.% Sarcophilus 
harrisi , Perameles almnia, Phmcolaretos einerem\ Triclwsnrns 
vulpecida , and Petaarns scinrens. 

Type 2 •:*—Dendrdagus nrmms., Macropus glga virus, Maerop us 
hennetti , Pseudoclurvs peregrinvs , and /Kpypryurv us rnjeseens. 

The course of the vagi from the base of the skull to the point 
where they reach the oesophagus in the posterior part of the 
thorax has already been described in my paper on the Koala (15). 
but the bra 11 cl i es vary considerablv. 

The vagus (V) and hypoglossal (XII) nerves, are fused in 
Phased a ret os eimrem, but branches of (nnuiuuiication run 
between them in .other Marsupials. 

In BeitdrolaguS: grsinm the pharyngeal («) and superior laryn¬ 
geal (h) nerves are given off from the sympathetic on the right 
side, but from tile vagus on the left. The cord giving off the. 
right nerves supplies the submaxillary glands {s.gjt), and 
possesses a ganglion («/); it probably contains vagus fibres. 

The vagus and sympathetic communicate. In the first type 
branches run between the vagus and superior cervical ganglion 
(s.c.g). In the second type there are several 'branches of com¬ 
munication (c ) throughout the neck as well. 

At the root of the neck the right vagus gives off* its recurrent 
branch (d), and the vago-sympathetic cord is resolved again into 
its component vagus (v) and sympathetic (a) elements, 1 observed 
no co mm unications between the right and left recurrent la ryn~ 
geal nerves, but the right nerve and symjmthetic cord com¬ 
municated. 

Cardiac Nerves * — In type 1 the vagus traaisnvi.ts sy n\put 1 1 otic 
cardiac nerves, but in type 2 (text-fig. 79) the cardiac Inn aches of 
the vagus (/) and sympathetic are separate througho 11 1. A n< 111 1 c 
cardiac branches of the syinpaihetic (cAs) come from the middle 
ganglion or inain cord, but never from the superior ganglion. 
The cardiac and pulmonary plexuses have well-marked ganglia in 
Betidrolagus arshins ? and that species has large tracheal and 
oesophageal plexuses. 

The Posterior Thoracic Parts of the Vagi :—In the Koala., as in 
some reptiles, birds, and Man (Wirsung’s case), they are fused to 
forma combined trunk; but the trunk of the Koala is not 
resolved again into the two vagi. And many gastric nerves are 
given off in the thorax. 

" In AletmMrm op&mum the, left vagus runs along the ventral 
surface of the oesophagus. It gives off a branch which *wom« 
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pan i os the right vagus on the dorsal aspect on the .oesophagus. 
And do brandies of communication run between the vagi*®, '" in 
Vermwlex ohmda the cords have a similar disposition, but com¬ 
municating branches nm between them. 

The conditions are more complex • in IJendrofagtis ■ nr sinus 
(text-dig. 71) A). The vagi are linked together .bv numerous 
lirandies of comnumicatiou (cAr). The left one lias n. large oval 
expansion ( in ) beyond which it bifurcates, and the right half fuses 
with the rigl.it vagus. The branches of supply to the (esophagus 
are very numerous. 


Text-figure 79. 



The vagus ami sympathetic in Dendrolagm urainm. A. In anterior two-thirds of 
t horns. B. 1 ^putomr thoracic and abdominal parts. op. msophagwil plexus;; 
i.p. tracheal plexus; /. right cardiac brandies of vagus; g. pulmonary nerves» 
C.F.O. ganglia of cardiac and pulmonary plexuses. Other- letters in text. 

In no case did I find any communication between the vagus 
and phrenic nerves. 

Abdominal Paris' of tJm'Pagi -.—The vagi terminate;'in three 
ways in the Marsupialia. The combined trunk ends in the solar 
plexus, and gives, branches to the stomach in the Koala as in some 

■* Xu .Wmdmm hhiolaia, the moat primitive Carnivore, the conditions resemble 
those in' Metackirm, ■ /■; ■ 
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lower Vertebrata. In Metaehirus opossum and Per amoks obmda 
the left vagus ends in the ventral wn.ll of the stomach, and the 
right one .gives branches to the stomach ami ends in the solar 
plexus. In the third type, which is exemplified by Dendr (daffies 
ursin-m (text-fig. 71) B), the main masses of the vagi end in. the 
stomach, and branches of connmmication ru n to the solar- plexus. 
’Numerous branches ({ppm) run to the special gastric gland- 

I never observed any other mode of termination in the 
Mammalia, but the branches of conmiuvueatioii between the vagi 
and the abdominal’sympathetic plexus are more numerous - in 
some of the Eutheria. 

The Cervical Sympathetic The arrangement in animals with 
the first type is figured in my paper on the Koala (15), and that 
in the second type is shown in text-fig. 78. 

The superior cervical ganglion (S.O.G) is always present; the 
inferior one is frequently'present, but the middle one (M.(UJ) is 
very variable. It is well-marked in Dentlrohttjm nrsiu-ns, but 
absent in TEpi/prpmrms rafeseens. In a pouch specimen of 
Macro pm (jjycmims i t appears as a slight incmi.se in the diameter 
of the nerve. When both middle’'ganglia are present one may 
be minute and give off no branches. The branches of the cervical 
sympathetic are:— 

1. Gommumcating to the cervical plexuses, vagi, and right 
recurrent laryngeal nerve. 

2. Branches accompanying the common carotid (a.h\ sub- 
elavian, aiid vertebral arteries. 

3. Cardiac nerves (e.b.s.) which arise from the middle or inferior 
ganglia, or main cords themselves. 

I was unable to trace the filaments aeconqainying the vertebral 
arteries to the brain. In some higher Mammals they can be 
traced nearly to the interpeduncular space. 

The sympathetic cords terminate in one of three ways. They 
may end in the solar plexus and give off no branches to the aortic 
plexus; and in this and the next form no splanchnic nerves ;irr 
present. In the second type' the main mnm of 11 \e sy m \ vn id letie 
ends in fhe solar plexus, but sends a small commnni cation branch 
to the aortic plexus. In the third type, which is the com¬ 
monest, the cords run back to tine sacral region* and splanchnic 
nerves are present. 

It has been shown by Yolkmann,Bidder, and others that the 
sympathetic becomes 'included more and more in the vagus as we 
descend the vertebrate scale, and I believe that the form in 
•which they are fused in the neck is moreprimitive than that in 
which they are separate. The nerves are fused in the neck in 
Ormthorhynchiis (Knox). 

In. Dmclrolagus urdnus the phrenic nerves bifurcate beyond 
the roots of the'db^^ pass to the ventral and 

dorsal parts of the diaphragm. The nerve to the omo-hyoid 
comes from the cervical plexus, and has no connection with the 
hypoglossal nerve as in Pelrogdle Kcmthopm, 
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Systematic, 

When the structures described above are arranged in sys¬ 
tematic order, the following insults are obtained:— 

Sub-order POLYPBOTQDONTIA. 

Characters common to all Genera :—Lips entire. Both frermms 
present. Three circumvallate papilla?, a well-developed sub- 
lingua, and no lateral organs. Tonsils compact. Stomach simple 
and has no special gland. Parotids small. Submaxillari.es 
large, Intestinal tract short. No cervical thymus. No thyroid 
isthmus. Post-caval vein covers aorta. Vagus and sympathetic 
fused. 

Family Didelphyxd.e. 

Characters common to all Genera ;—Oral vestibule smooth. 
No cheek-pouches. Duodenal loop differentiated. Caecum well- 
developed. Thyroid gland anterior. Mammae asymmetrical. 
Patella not ossified, 

'Genus IHdelphys :—Labial tubercles variable. Palatal formula 
0*1, P ~f V '— • Epiglottis conical, entire, emarginate. Lower 
<esophagus transverely rugose. Mamma? 5-13. 

Genus 'MeiachirUs No -labial tubercles. Palatal formula 
CJ S I U P— U —. Epiglottis notched. Lower oesophagus not trans¬ 
versely rugose; Mamma? 7-9. 

Genus Philander No labial tubercles. Palatal formula 
0*1,1*+IL--. Epiglottis has concave anterior border and 
rounded angles. Lower oesophagus not transversely rugose. 
Mamma? 7. 

Genus Marmoset i— No labial tubercles. Palatal formula 
(j fl I 0 P — .11'—. Epiglottis with concave anterior border and sharp 
angles. Lower • (esophagus '••not transversely rugose. Mammae 
9-15. 

Family Dasyu exile. 

Characters common to dll Genera:--- No cheek-pouches. Duo¬ 
denal loop not differentiated* Csecum absent. Thyroid gland 
anterior. No transverse (esophageal ruga?. Mamma? sym- 
metricah Patella not ossihed. 

Genus DmyU'ms :—Labial tubercles opposite canine teeth. 
Oral vestibule papillose. Palatal formula 0 8 I n P+ U~~. Epi¬ 
glottis thick, rounded, entire. Mamma? 6-8. 

Genus: + f arc<rphikis :—No labial tubercles* Oral vestibule 
smooth. Palatal formula 0 7 I r P+ TJ —. Epiglottis thin and 
parts, crushed together. Mamma? 4. 

Genus Peramehs :—No labial tubercles;. Oral vestibule with 
hard ridges. Cheek-pouches (?) small fossae. Palatal formula 
0, J|P + D —•* Epiglottis notched. No transverse msophageal 
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rugse. Duodenal loop differentiated. Cfoeuni well-developed. 
Spleen massive and triangular. Thyroid gland posterior. 
Mammae symmetrical. Patella ossified. Mamma* 6-8. 

Sub-order DIPROTODONTIA. 

The Diprotodontia have few characters common to all their 
genera in contradistinction to the. Polyprotodontia. And those 
characters are:—Pa.rotid glands large. Tongue has reduction in 
the sublingua and shows lateral organs. Thymus gland has 
two cervical and two thoracic lobes. Meckel's Tract long. 
Caecum large. 

Family Macropodid.e. 

Characters common to all Genera Lips cleft. No cheek- 
pouches. Oral vestibule ridged. (Esophagus lias no transverse 
ruga. Stomach sacculated. Lungs have small degree of 
division. Vagus and sympathetic nerves separate. Thyroid 
gland; anterior and has no isthmus. Mammas symmetrical. 
Patella not ossified. 

Genus Maeropits :-~~Both labial frenums present. Palatal 
formula C^I 0 P+IT—. Epiglottis n otc1 1 ed and \v:i d e. Spleen 
with lateral process. Stomach has patches of follicular glands 
and the area of digestive epithelium is small. (Esophagus enters 
stomach near cardiac end. Mamma? 4. 

Genus Dendrolagus :—Large labial 'tubercles.. No lower labial 
freninn. Palatal formula O s I 0 P-f G — . Epiglottis • entire and 
folded. Stomach with large area of digestive epithelium and 
follicular glands in patches or strips. Spleen Y*> T : > or 
spoon-shaped. (Esophagus enters stomach near cardiac end.' 
Mammae 4, 

Genus JZpyprymmis -No labial tubercles. Both labial 
f remans present Palatal formula: CII 0 EU- . Epiglottis wide 
and notched. (Esophagus enters stomach near pyloric end. 

Family Piialangkridal 

Characters common to allGenera Lips entire. No cheek- 
pouches. (Esophagus has no transverse rugae. Stomach simple 
and has no special gland. Duodenum not a very specialized 
loop* Meckehs Tract short. Gaicmn well-marked. Mammas 
symmetrical. Patella not ossified. 

Genus Fetaurus :—No labial tubercles. Both labial frenums 
present. Oral vestibule smooth. Palatal formula varies. Epi¬ 
glottis entire and rounded. Spleen an isosceles triangle. Vagus 
and sympathetic fused. Mammae 4, 

Genus Fsevdochims :—Lower labial freman absent. Large 
labial tubercles. 'Oral vestibule ridged. Palatal, formula 
C 8 I 9 P-U-. Epiglottis entire. Vagus and sympathetic sep¬ 
arate, Mammae 4. 
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Genus Phalanger- Both labial frenums present. Ko labial 
tubercles, . Oral vestibule smooth. Palatal formula C,,I 0 P+TJ—. 
Epiglottis with shallow notch. Spleen a rectangular 'scalene 
triangle. Vagus ami sympathetic fused. Mammas 4. 

Oenus Trie/wmrus >.Both labial ■ frenums present. Labial 

tubercles present. Oral vestibule smooth. Palatal formula 

<.* ( J (l P~~TJ~~, Epiglottis with sharp notch. ' Spleen with lateral 

piece.' Yagas and sympathetic fused. 

Family P misco laiigthle. 

Oenus Phaseolarekis :—Both labial frenums present. No labial 
tubercles. Oral vestibule papillose. Palatal formula C () I 0 TU—, 
Epiglottis large, entire, emarginate. Spleen an isosceles triangle. 
Stomach has a special gastric gland. Vagus and sympathetic 
fused. Mam true 2 and are symmetrical. Patella absent. 

Osgood (9) described the resemblances between Comolestes 
olmwrns and modem Peramelids, and the following table shows 
the differences between- it and Pemmelm ohemla :— 

Tvmmclvs ohemla. Comolestes olsmnis. 

1. Four large follielbs' in the sub- I. Absent. 

mental triangle. 

2. Plat,y«ma.anti paniii’eulus strong.. 2. Weak. 

3. Digastric muscular and less ex ten- 3. Digastric bus aponeurotic 'attach-. 

«ivo. merit between symphysismenti and 

mandibular angle. 

•L Palatal formula (biLP + IJ~~. : ■%. Formula C y I 5 P + U-. 

5. Absent. ' -5. .Labialdabrets present. 

6. Epiglottis notebed. ' (L Entire, 

7. No special gastric gland. ; 7, Present, 

8. No precardiai lymphatic gland. 3* Present. 

4), Parotid glands small. j 9. Large. 

10. Sublingual gbunls small. j 10. Large. 

11. Cheek-pouches minute. .! H - Large. 

12. Two thoracic thymic lobes. ; 12- Four thoracic thymic lobes. 

IS. Spleen triangular. , 13. Spleen with lateral piece. 

I k Thyroid gland in posterior part of ; 14s * interior part, 
neck. 

,15, Well-marked cmcal meseidery, 15. Absent. 

10, Lower' pole of right kidney level ; 16. Kidneys at same level. 

with hilura of left one. L 

17. Mamin® 8. 17. Maram® 4.1 

IS. Largo marsupium in adult. 18. Marsupium absent in adult and 

rudimentary in the young. 

19. Arterial canal of seventh cervical 19. Complete, 
vertebra incomplete. 

In my paper on the Koala and Vulpine Phalanger I tabulated 
the differences between them, and stated that the Phalanger 
has characters possessed in common by many Marsupials. The 
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following'list enumerates ■■the points in which all forms differ from 
Phaseolarctos cinereus :— 

1. Hyoglossus muscle present. 

2. Yena transverse horizontal. 

3. Anterior palatal ridges convex forwards. 

4. Tongue close to epiglottis. 

5. Pylorus does .not project into duodenum. 

6. Tonsils in fauces. 

7. Pharynx has no dorsal .ridges. 

8. Innominate artery present. 

9. Postcava, covers abdominal aorta. 

10. Gall-bladder does not extend as far as the middle of the 

duodenum. 

11. Pancreas dendritic. 

12. Patella present. 

13. Right lung has an azygos lobe. 

I have nothing new to add to the well-known external and 
skeletal characters of the Marsupialia. 


Summary and Conclusions . 

1. f l'he rnylo-hyoid and sfcemo-hyoid muscles are attached to 
the hyoid bone, and the hyoglossus muscles are present in all 
Marsupials except Phaseolarctos cinereus, 

2. The sterno-faeialis muscle may arise from the platysma by 
splitting. 

3. The characters of the mouth and epiglottis are very variable 
in the Marsupialia, and I would urge that they be added to those 
at present in use for purposes of classification. 

4. The right auricular appendix is not always bifid, as stated 
by Owen, and sometimes; the division lias no relation to the 
ascending aorta. 

5. When a special gastric gland is present, the abdominal 
branches of the vagi are very numerous, 

6. The Poly protodonts liavo small parotids a nd In rge sob - 
maxillaries, but the reverse is the case in Diprotodonts. The 
largest glands are present in Pemkolagus* 

7. The thyroid isthmus and anterior jugular veins are only 
found in Trichosurus vulpeeula, 

8. The postcaval vein covers the aorta in all Marsupials except 
Phaseolarctos cinereus and Peicmrits taguemoides. 

9. The vagus and sympathetic nerves are fused in the neck in 
all Polyprotodonts and some Diprotodonts, but they are separate 
in a few Diprotodonts. From the examination of these nerves 
in all classes of vertebrates I have come to the conclusion that 
the former is the more primitive type. 
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[0, 1 he PolyprofAKlonts ■ have move .characters common to all 
genem than the Dipvotoclonts. And they retain, primitive cha¬ 
racters in their tongues, intestinal tracts, thymus glands, and 
nervous systems* . * ~ ....; 
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EXHIBITIONS AND NOTICES, 

October IBtli, 1921, 

Sir S. F. HarmE rt, R.R.E., Se.IX, F.R.S., 'Vice-President, 
in the Chair. 

The Shorhtauy read the following Report on the Additions to 
the Society’s Menagerie during the months of May, June, July, 
August, and September, 1921:— 

May. . 

The registered additions to the Society’s Menagerie during the 
month of May vvere JOT in .number,. Of these GO were acquired 
by presentation, 206 were deposited, 18 werepurchased, 11 were 
received in oxclumge, and 12 were horn in the Menagerie. 

The following may be specially mentioned: — 

2 Cheetahs (Gynxdwm juhatm), 2 , from Hargeisa, Somaliland, 
presented by Major E. H. Ward, and Lieut. A. M. 

Hutchinson on May JOtln 

2 Tayrns ( (Bdem-barfoim) and 1 Kinkajou (Polos caitdivolvuhis ), 
from Ambalema, Colombia, presented by Henry 0. Vaughan on 
May IT tlu 

4 Crab-eating .Bogs. {Gants thorn), and'. 2 White Amphisbaenas 
(Amphulmna 'alba), from Morro Yelho, Brazil, presented by 
George Chalmers,:<XM.Z.S,, on.May 23rd. 

2 Small Egyptian Jerboas {Jaculm jaculm) from Giza, 2 Large 
Egyptian dor boas (Jaculiw orienialis), from Mary ut, and 2 Four¬ 
toed Jerboas . (timrtti/ms...telmdactykis), new to the Collection, 
from MarytM, presented by the Giza Zoological Gardens on 
May 21st/ .. 

June. 

The registered additions to the Society’s Menagerie during the 
month of June were 399 in number. Of these 167 were acquired 
by presentation, 123 were deposited, 11 were received in ex¬ 
change, 52 were purchased, and 46 were born in the Menagerie. 

The following may be specially-mentioned 

2 young Lionesses (Fdis lea) and one Bull Buffalo (Bos coffer), 
from Naorobi, presented by Maj.-Gea. Sir E. Northey, K.O.M.G., 
on June.7th. ... 

A collection- of Mammals from Burma, including a pair of 
Thamiti (Oermw eMi ),a pair of Hog-Beer (Axisporchiu$) r & t pair 
of Muntjac (Munttacus muntjati), a Tigress (Felis tigris\ and two 
Burmese Pig-tailed ■ 'Macaques (Macacus wheel ia 

exchange fron the Rangoon Zoological Gardens on June 25th. 
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A female Black Leopard (Felts pardtts) and a Leopard-Oat* 
(F.hengalensis), from Thayetmyo, Burma, presented by Mr. J. A. 
P, Stuart. .. 

3 Persian Gazelles (Gazella subgutiurosa) and a, Gm el in’s Sheep 
(Oris orientalise from Persia, presented by Sir Percy Cox, 
Xv.0. M. G.,'.Capt. 11, E. Cheesman, C.M.Z.B'.,.and Major Daly cm 
June 6th. 

3 American Bluebirds (Sicilia skills') and 2 Sacred Ibises ■(Ibis 
mthiopim ), bred in the Menagerie. 

4 Eastern Paradise• "Whydah-birds (Stegarmra paradisea tier- 
reausi) and 4 East-African Colies (Golkis qffinis), both new to 
the Collection, presented by Mr. W. G. Keeping. 

I Greenland Falcon (Hierofalco candicans), captured at Beneath, 
Peiiibrokeshire, and presented by Col. Cecil Spence Colby, C.M.G., 
D.S.O. 

A large collection of North-American reptiles and bafmduans, 
including 10 Horrid;Rattlesnakes•• (Grotalus horrid/us ), 2 Copper¬ 
heads (Ancistrodoto contortrUi), and 3 Mocassins (Ancistrodon 
piscworus ), presented by the New York Zoological Society. 

A Striped Tree-Frog (Megalivaltts fornasinii), new to the 
Collection, from Zanzibar, presented by Capt. W. H. Ingrains, 
F.Z.S, 

.j■J uly. ■ 1 ". 

The registered additions to the Society’s Menagerie during the 
month of J uly were 180 in number. Of these 112 were acquired 
by presentation, 20 were deposited, 1 was received in exchange, 
21 were purchased, and 26 were bom in the Menagerie. 

The following may be specially mentioned ~ 

A collection of Mammals and Birds including 1 Serval (Felis 
served ), 2 Spotted Hyaenas (Hycena Croatia ), 2 Harnessed Ante¬ 
lopes (Tragelaphus scriptus ); 3 Collared Guinea-fowls (NmnIda 
mdeagris ), 2 Marabou Storks (Leptoptilus crnmmiferw), 1 Ostrich 
(StrutMo camehts), 1 Black-necked Crowned Crane (Balmriaa 
pavonina), from Gambia, presented by H.E. Capt. C. H. Armitage 
on July 19th. 

1 Malayan Tapir (Tapirits born on July 14th. 

2 Nylglmie (Boselaplms tragocamdus)^ born on July 5tin 

2 Cape Hyrax (Eymvc capensis), born on July 31st. 

1 Great Kangaroo (Mctcropm gigcmUus ), 1 Bed Kangaroo 
(Macropus rvfu$\ purchased on July 6th. 

1 Pygmy Flying Phalanger (A crabates pygnma), new to the 
Collection, deposited on July 6th ; 1 'Noisy Rat (Matins vociferans ), 
new to the Collection, from Kuala Lumpur, presented by 0. Boden 
Kloss, Esq. 

t 3 One-Streaked Hawks (Asturinula monogrammica) from the 
Northern Province of Nigeria, presented by JAR. 0. Stephens on 
July 25th. 

4 Ostriches (StrutMo camelus) from an Ostrich Farm in Tunis, 
purchased on July 27th. 
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The registered additions to the Society's Menagerie dmino* -the 
mouth of August were 2*M in number. Of these 61 were acquired, 
by presentation. 42 were deposited, ft were received in exchange• 
111 weir puvtdrased, and 12-were horn in the Mexiagerie. 

Tho fol lowing may ■■he -spmally mmilionod. . 

A. colled inn. principally from New Guinea and Ann obtained 
by Mr. Frost, and comprising a tow -mammals, and reptiles and 
about 100 birds, including four species of Hirds-of-Pai'adise, seine 
rare limes and Pm robs. The following species are new to our 
Polled h«n : 5 < h'ange fronted Fro it-Pigeons (PUlopns awan tii- 

from ), 4 S tophi mi's Green-winged Pigeons (Vhalcophaps ,siepfcmi), 
1 .Lesser White Goshawk .(Astur kmosomt#), 3 Red-bellied Bails 
{Eidiiheonih s' Mstmmvmtrh), 2 Brown-billed Brush-Turkeys 
( TakytUlm fuswroatri#), 1 Amboina lung-Parrakeet (Aprosmictiis 
amlmimums}, 8 New Guinea Terrapins (Emi/dura nmw-guinea >), 
I Striped (leeko (Eccko EMatas ): purchased on August 27th. 

A collection of Ma/mmals and Birds from Para, including 2 lied 
]buckets (Mamma 2 Orah-eating.Racoons (Procyon can - 

crivorm), 2 Magmm* Bforks (Emmiam mdguari), 2 Coeoi Herons 
(Arden corn), 2 Scarlet Ibises (Mudddmm’ ndmty, and others : 
purchnwl on August 9th. 

1 .Leeh.ee Antelope (Oohus kche% and 1 Wart-Hog (Phacoclmrus 
tvtklopmm% from S. Africa, deposited on August 31st. 

1 Finch- billed .Bulbul (Spizlms cam frond) and 1 White-winged 
"Mynah (PaUopaar ' ncrnorkala) i new to the Collection, from 
Yunnan, presented by J. IX La Touche, O.M.Z.S., on August 
1 Oth. 

I Nigerian Hare (Lc.pus ccmopus), new to the Collection, from 
Kano, N. Nigeria, deposited on August 11th. 


Skp-tkmbkr* 

The registered additions to the Society’s Menagerie during the 
month of September were 131 in number* Of these 56 were 
acquired, by presentation,^ 20 were deposited, 14 were received in 
exchange, *17 were pvtrMiasad, and 4 were bom in the Menagerie. 

The following may be specially mentioned 

1, Abyssinian Oribi (Qwdrta montema), from Kenya Colony, 
E;Africa, deposited on Beptember 24th. 

1 Broad-hi tied Roller (PhmjaimnuH cm&sirostrw), from the Aru 
Islands, new to tho Collection,- i^osited on Beptember 13th. ■ 




Mr. M. A. 0.1 
embryo African Elephant. 
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Mr. E. G. Boitlenger, F.Z.S., exhibited, and made remarks 
upon,' photographs of a Common Grass Snake swallowing a 
Yiper. 


' Mr. F. Martin Duncan, F.Z.S., exhibited a series of cinema¬ 
tograph films' of Marine Animals, and asked the Society to accept 
the series for its Zoological Film Library. 


Mr. D. Seth-Smtth, F.Z.S., exhibited a series of photographs 
of the Sacred Ibis nesting in the Society’s Gardens, and said that 
the last occasion on which the birds had bred in the Gardens was 
in 1877, as recorded by the late Dr. P. L. Sclater in 4 The Ibis ’ 
(1878, ser. 4, vol. ii. p. 449). 


Prof, G. Elliot Smith, F.R.S., E.Z.S., gave an account of the 
habits of Tarm-m, and illustrated, his remarks by a. series of 
photographs of living specimens which had been taken by 
Mr. W. E. LeGros Clark, F.Z.S., in Borneo. 


November 8th, 1921. 

I)r. A. Smith Woodward, F.R.S., Yice-President, 
in the Chair, 

Mr. Edgar P. Chance, M.A., M.B.O.If., gave an account of 
his investigation of the laying-habits of the Cuckoo (Onmlns 
canoras) and the life of the young Cuckoo, and illustrated bis 
remarks with s striking series of,cinematograph films and photo¬ 
graphs. 


November 22nd, 1921, 

Prof. E. W. MacBride, F.R.S., Vice-President, 
in the Chair. 

The Secretary read the following Report on the Additions 
to the Society’s Menagerie during the month of October, 1921 
The registered additions to the Society’s Menagerie during the 
month of October were 147 in number. Of these 48 were acquired 
by presentation, 36 were deposited, 10 were received in exchange, 
34 were purchased, and 19 were bom in the Menagerie. 
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The following may he specially mentioned ;— 

1 Bosnian’s Potto (Perodwtmm potto ), from Ilorin, Northern 
Provinces of Nigeria, presented by J. R. (1 Stevens, Esq., on 
October Ibth. 

2 Maholi (Galagos {Galago -mthdi% from Pretoria, received in 
exchange, 

2 Snowy Owls (JS)fofm scandium ),from Northern Baffin’s •Land, 
presented by Henry Toko Mnuu, F.K.G.S., on October 8th. 

1 Sa.lvin’s Kazor-biLled Ckmissow (J litua -mi-vim), from Ecuador, 
new to the Collection, deposited on October 11th. 

2 Regal Horned Lizards (Fhrymsoma regale), from Arizona, 
presented by E. Nevvitt on" October 17th. 


Mr. A. S. Le Scurf, (AM.Z.8., exhibited, and made, remarks 
upon, a series of lantern-slides illustrating the early life-history 
i »f (h'jt. itkorhynchus. 

Dr. A. Smith Woodward, P.lt.8.,; Y.P.Z.S.. exlubited, ;and 
made re-marks upon, a Human Skull and other remains from 
Broken Hill, North Rhodesia., upon which he had founded the 
species. Homo \rhodcsicmis:. In eompai'iiig the Rhodesian skull 
with a Neandertlail skill! from La. Ohapelle, Dr. Smith Woodward 
stated that the former may prove to be the next grade after 
Neanderthal in the ascending series. 
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ZOOLiHHCAL SOCIETY OF LONDON.* 

May 10th, 1921. 


Dr. A. Smith Woodward, LL.D., F.E.S., Yice-President, 
in the Chair. 


Sir M. F. 11 armee, K.B/E., F.R.S., exhibited, and made re¬ 
marks upon, a. mounted specimen of Rhinoceros sondaicus . 

Mr. Titos. Gerraed, F.Z.K*, exhibited, and made remarks 
upon, n scries of photographs of the skeleton of an old male Kivu 
Gorilla {(torilia gorilla imrintjmd Matsehie), the property of Lord 
Rothschild, and also a series of photographs showing the milk- 
dentition in the skull of a young African Elephant. 

On behalf of Lord Rothschild,' Mi*, GkrrarI) exhibited the 
mounted specimen of the. Kivu Gorilla (mounted by Messrs. 
Row 'land Ward), and stated that if differed from the other races 
of Gorilla externally by its long thick pelage, intense black 
colouring, and large fleshy protuberance on the top of the head, 

Mr. IX 8 mm -Smith, F.&S., exhibited a series of skins and 
photographs of some polytmdrous Birds, and described their 
mating habits. 


* Thin Abstract is published by the Society at its offices, Zoological Gardens, 
Regent 1 '» .Park, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the * Proceedings/ free of extra charge, 
to all Fellows who subscribe to the Publications ; but it may be obtained on the 
day of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum of Sir Shillings per annum, payable in advance. 
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Dr. 0 it as. F. Sonntag, F.Z.S., exhibited, and made remarks 
upon, some abnormalities in the Carnivora., 

Mr. L. T. II oo ben, F.Z.S., and Mr. E, A, Bpaul, exhibited, 
and made remarks upon, tlie effect of Pineal Gland administra¬ 
tion on the pigment-cells of Frog Tadpoles. 

Mr. R, I. Pocock, F.R.S,, P.Z.S., communicated his paper on 
“ The Auditory Bulla and other Cranial Characters in the M ux-* 
telidse (Martens, Badgers, etc.).” 

In the absence of the Author, Mr. G. S. TriAPAids paper a On 
the Venous System of the Lizard, Vara/ms hengalensls Baud. A 
was taken as read. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, May 24th, at 5.30 r.M., when the following 
communications will be made :— 

The Secretary. 

Report on the Additions to the Society’s Menagerie during 
the month of April, 1921. ' 

Cuas. F, Bonntao, M.D., F.Z.S., Anatomist to the Society, 

The Comparative Anatomy of the Tongues of the 'Mann 
malia,—IV. Families 8 and 4. Cebidse and"llapalhhe. 

R. Broom, F.R.8., C.M.Z.S, 

On some new Genera and Species of Aiumiodont Reptiles 
from the Karroo Beds of South Africa. 

R. I. Pocock, F.Z.S. ' 

■ • External Characters of some Species of ■ Iju&Tifitw. 

(Otters), 

0. W, Andrews, I),Bc„ F.R.B,, F.Z,S, ' . 

■ Note' on the Skull of Dinotherium gigmiteumm the British 
Museum, ' 
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The following Papers have been received :— 

Dr. C. P. Sonntao, F.Z.8. 

The Comparative Anatomy of the Koala (.PhmcolavcioH 
ein<'rc>ts) ami the Vulpine. 1 Mudanger ( Trickosurm ridpectda). 

R, I. PorocK, RIPS.. P.Z.S, 

The Extern a! Characters of the Koala, ( Phascolarclos) and 
some related Marsupials. 


The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
inerea.se in the cost of paper a,ml printing. This will render it 
neeessaiy for the present that papers should be condensed and 
1)0 limited so far as possible to the description of new results. 


C'Jommnnimtions intended for the Scientific Meetings should 
be addressed, to 


P. 0HALMERS MITCHELL, 


ZooUXaeAU SOOJKTY of London, 

’Rut jkn'Ps Park, .London, ISLW. 8. 

J% 1 7 th, 11)21 * 


aS 'ecretary. 
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ABSTRACT Ob' THE 


PROCEEDINGS 


ok Tim 


ZOOLOGICAL 


SOCIETY OE LONDON* 


May 24th, 1921. 

Prul, 15, W. MacBeidk, D.Se., LL. I)., F.R.B., Vice-President, 
in the Chair. 


The Secretary read a Report on the Additions to the Society’s 
Menagerie during the month of April, 1921. 

Miss L, E. Ckkkwman, F.E.B*, exhibited, and made remarks 
upon, a series of lantern-slides illustrating the habits in the 
larva 1 stage of the Hydropsychidte (Snare-building Caddis 

Worms)* 

Major Stanley 8. Flower, F.J8.S., exhibited examples of three 
species of Egyptian Jerboas— Jacidm jaculus, Jaculus orientalise 
and Smrtarm Mmthictyl-me the latter being the first living 
specimens over brought to 'England; and made remarks upon 
the distribution of the three species in North Africa.' 

Dr, CJ. W'» Andeews, F.E.B., F.J5.S., gave a resume of his 
paper H On the Skull of tiinothmum yiyanimm in the British 

Museum,” . 


* Thin Abstract is published by the Society at its offices, Zoological Bardens, 
KtfgtmO* Park, N.W'./on the Tuesday following the date of Meeting to which 
it. refers. It will be issued, along with the 4 Proceedings/ free of extra charge, 
to all Fellows who subscribe to the Publications; but it may be obtained on, the 
day of publication at the price 6(-[Sixpence, or, if desired, sent post-free for 
the sum of Skv SkUlmtjs per amium, payable in advance. 
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Dr. Ohas. F. Sonntag, F.Z.S., gave a resume of his papers 
(l) u Th.e Comparative Anatomy of the Tongues of the Mam¬ 
malia, Families 3 and 4, Oebicko and Hapalkke,' and (2) “ Some 
Points in the Anatomy of the Tongues of the Lemuvoidea.” 

In the absence of the Author, Prof. 1:1. Bkoom, F.R.S., O.M.Z.S., 
his paper, u On some new Genera and Species of Anomodont 
Reptiles from the Karroo Beds of South. Africa,” was taken as 
read, 

Mr. K. I. Pocock, F.R.S., F.Z .S., gave a resume of his paper 
“On the External Characters of some Species of Lntrinw 
(Otters).’ 5 


The next Meeting of the Society for Scientific Business will 

be held on Tuesday, June 7th, at 5.30 P.M., when the following 

communications will be made :— 

D r, Frank . M. Chapman. 

The Distribution of Bird-life in the Urubamba Talley of 
Peru* (Illustrated by lan tern-si ides.) 

S. Maulxk, F.Z.S. 

.New Indian Drilid Beetles. 

Prof, J. P. Hill, F.R.S,, Y.P.Z.S, 

Exhibition of some Marsupial Embryos, especially the 
Koala and the Wombat. 

R. I. Pocock, F.R.S,, F.Z.S. 

The External Characters of the Koala, (Phmolarctox) and 
some related Marsupials. 

Dr. a F. Sonntag, F.Z.S, - ■' ' 

The. Comparative Anatomy of the Koala (Pbmcolm'ctos 
cimreus) and the Vulpine Phalanger (Triehomrm mdpmtla). 
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The Publication Committee desire to call the attention of 
these who propose to oiler Papers to the Society, to the great 
increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed and 
be limited so far as possible to the description of new results. 


CJoininmiications intended for the Scientific Meetings should 
he addressed to 

P. CHALMERS MITCHELL, 

Secretary, 

Zoological Soerm'v of London, 

Ulohnts Park, London, N.W. 8. 

May 31d,*1921. 
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OF TUB 


ZlHiLIDilCAL SOCIETY OF LONDON.* 

June 7th, 1921 


Prof. J. P. Hn.u P.R.S,, Vice-President, 
in the Chair, 


Major Ktaxlbv K. PnoWKig (XB.E., P.Z.8., exhibited, and made 
remarks upon, some living specimens of Tmf/mla leithii and an 
example of TeMuiio them. 


Dr. P. (!u aLM' ftns 'MmiHKi.li, O.B.E,, F.R.S., exhibited, and 
made remarks upon, a photograph of the Death-mask of a young 
(Uorilla, prosontod ho the Society l>y Prof.- Howard Maegregor, of 
Coltimhin' University, New York* 

T)r, Pit an k M.CiiArsiAX gave an account of the distribution of 
Bird-life in the Urn hi irnlm Valley, of Peru, and illustrated his 
,r< msarfoH vri hi i a. re mark a ide series of lantern-slides. 

In the ahsenee of the Author,- - Mr* 8.. Mauli.k.\s paper on 
u Now Indian Dri.lid Beetles ” was taken its read. 


♦ This Abstract m published by the Society at its'offices; Zoological Gardens, 
Began!;» Park, N.W.,:ou the Tuesday following the date of Meeting to which 
it refers, ft will bo issued,, along with the ‘ Proceedings/ free of extra'charge, 
to «,Ii Fellows who subscribe to the Publications; but it may be obtained'on trie 
clay of publication at the price of Sixpence, or, if desired, sent - post-free for 
the sum of Six ShMMnif* per amiutti/payable in advance, - - 
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Prof. J. P. Hill, FJLS., V.P.Z.S., exhibited, and made 
remarks upon, a series of lantern-slides of some Marsupial 
Embryos, dealing especially with the Koala ( Phascdarelos) and 
the W ombat ( Phascolomya). 

Mr. Id. I. Pocock, F.R.S., F.Z.S.. gave a resume of .his paper 
on u The External Characters of the Koala, ( Phaseolarctos j and 
some related Marsupials.^ 


Owing to the lateness of the hour, Dr. 0. F. Sonntag’s paper 
on “ The Comparative Anatomy of the Koala ( Phcmeohwclos) and 
the Vulpine Phalanger ( Trichomrus vnlpeeuln) ” and Mr. 0. Tate 
Regan’s paper on 46 The Oichlid Fishes of Lake Nyassa” were 
taken as read. 


The next Meeting of the Society for Scientific Business will 
be held on Tuesday, October 18th, 1921, at 5.30 i\m. 

A notice stating the Agenda for the Meeting will be circulated 
early in October. 


The following Paper has been received :. 

R. I. Pocock, F.R.B., F.Z.S. 

The External Characters and ( Jliissification of the Mmstelldm,, 


Comniuideations intended for the - Hekmtifie Meetings should 
be addressed to 

, ' \ " P/CHALMERS- MITCHELL, • , 

Peerektrt/, 

Zoological Society of London, 

Regent's Park, London, N.VV. 8. 

June 14 th, 1921.'' . 
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ABSTRACT OF THIS PROCEEDINGS 

O l' 1 T1.1E 

Zooi.oOIC.U, SOCIETY OF LONDON." 

October ISth, 1921. 

Sir S. F* M A hater., I.v, B.E., Se. ! )., F.R.8., V ic.o-Presi dent, 
in the Git air. 


Tim SfiruisTAHY read a Report upon the .Additions to the 
Hodety’w Menagerie during the months of June, July, August, 
a ml September, 1921 « 

Mr, M. A, G. Hinton exhibited, and made remarks upon, an. 
embryo African Elephant. 

Mr, E. U, BouIiWNCjer.,. F.Z.S., exhibited, and made remarks 
upon, photographs of a Common (Lass-Snake swallowing a 
Viper, 

Mr. F» Martin Duncan, F.Z.S., exhibited a series of cinemato¬ 
graph til ms of Marino Animals, and. asked the Society to accept 
the series for its Zoological Film Library. 

Mr. D, SKT'N'nSMmx, F.Z.S., exhibited a. series of photographs 
of the Sacred' this nesting in the Sodely.M(hardens,and said that 
the .last occasion on which the birds had bred in. the (gardens was 
in 1B77, ms recorded by the late Dr. P. L. Selater in * The Ibis’ 
(1H7H, ser, 4, vol. ii, p. 449). . 



< Thin Abulrftttt is published ly the Society at its offices, Zoological Gardens, 
Itegeni's Bark, K,W.,,oii the Tuesday following the dale of Meeting to which 
it refers. If will be .issued,, along with the .‘Proceedings,- free of extra charge, 
nil Pel low s who subscribe-to. the. Publicationsbut it may bo obtained on the 
day of •publication at the ’price'-of or, if desired, senkpost-free. for 

the »am of 8iv HkiUintjti per annum, payable in advance, .' 
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Prof. G. Elliot Smitet, F.ILS., F.Z.S., gave an account of the 
habits of Tarsias, and illustrated his remarks l>y a. series of 
photographs of living specimens which had been taken by 
Mr. W. E. Lo Gros Clark, F.Z.S., in Borneo. 

In the absence of Mr. Stanley Hirst, F.Z.S., a rcsmar of his 
paper “ On some new Parasitic Mites,” was given by -Prof. 8. 
Maulik, F.Z.8. 


In the absence of the Author, Prof. J. Playfair McMtiKitton’s 
paper u Note on the Systematic Position ami I)istrilnition of 
the Actinian, Sagariia Incur ,” was taken as read. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, November 8th, at 5.30 r.M., when the following 
communications will be made:— 

Edgar P. Chance, M. A., M.B.O.IL 

The Laying-habits of the Cuckoo- (Cncidm mmrrm) and the 
Life of the young Cuckoo. 

W* Rae SiiisRiti™, M',A„ D.Sc. 

Evolution within the Genus.--Part L ttendrmurphlhya 
{tipongodm), with l.)est;ri}vfions of a' Number of Species. 
Part. ii. .1,Rescript,ion of Species (Akyonaria) taken by the 
4 Siboga J Expedition. 

Dr. C rab, if. Sonntaci, F.E.S, 

The Comparative Anatomy, of the Tongues of the Mam- 

,, malia..-~Y. Lemuroidea and Tamoirlm. . Y'L Nummary and 

Classification of the Tongues of the Primates, 

XL I, Pocock, NILS., F.Z.S . 

The External Characters and Oiassilieation of the Mimtelida;. 
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The Following Papers ha,vo been received :— 

Oil AS. F. So>; ; NTA( a v / a . k , 

(Joul.ri butious to the Viseenil Anatomy and Myology of the 

Mursupialia. 

1h W. S Ionian, < 

The Fauna- of East Africa, ami its Future. 

. 11 . Matsbmoto, 

Mwjnlohyiw- An drew,s ami Ttimwhyrmv , g. it.— A Revision 
of Urn- Genera of Myraeoids from the Fa,yum, Egypt. 


The Publication Committee desire to remind Fellows 
that it is only by courtesy that they are allowed to 
bring guests to a Scientific Meeting. For the present 
no Fellow can be permitted to bring more than one 
guest to a Meeting. 

The Publication Committee desire to call the attention of 
those who propose to offer Papers to the Society, to the great 
increase in 11m cost of paper and printing. This will render it 
necessary for the present tlm-t papers should. be condensed and 
be limited so far as possible to the description of new results. 


Com mu i Mentions intended for the {Scientific Meetings should 
lu* addressed to ' 


P. OHALMEES MITCHELL, 


XouuniicAi* Society op Lonoox, 
HiwbnVh Pa.uk, Lomoox, N.W. 8. 
(Mohr l'uai. 


Secretary. 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

November 8th, 1921. 


Dr. A. Smith Woodward, If.IDS., Yi.ee-President, 
in the Chair. 


Mr, II. I . Pooook, F.R.S., F.Z.S., gave a. r£mme of his paper on 
u The External Characters and Classification of the Mustelidse.” 

In t.lio ahsence of the Author, Dr. W. 11 a E Shbhbif/s paper 
H Evolution within the Conm—Part I, JJeudromphthya OSpon- 
ffiulcfi), with iMsm-ipfions of a Number of Species. Part II. Des¬ 
cription of *Sj.iedt>s (Alcyomiria) taken by the * Siboga ? Expedi¬ 
tion,*’ was fa ken as read. . 

Dr, Cha.su If. Sonntag, F.2S.8., gave a remm% of his paper 
u Thu Comparative Anatomy of the Tongues of the Mam¬ 
malia. ■ V. be i intro idea. and. Tarsoidea. VI. Nummary and 
Classdleatioii of the Tongues of the Primates.” 


Mr, EmtA.it \\ Ohanub, -Mi. A., gave an account of 

his in vest igatiMn of the Laytug-habits of the Cuckoo ( Cneulus 


* This Abstract k published by -the. Society, at its offices, Zoological Gardens, 
.Regents Park, N.W., on the Tuesday-following the date of Meeting to which 
it, refers, It, will lie issued, Along-with the..* Proceedings/ free of extra charge, 
to all Fellows who subscribe .to. tin* Publications; but it may be obtained on the 
day of publication at the price of Mn'pmce* dr, if desired, sent, post-free for 
the sum of tSi>>N hlUmj$ per annum, payable in advance. ■ 
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canorus) anrl th« Life of the young Cuckoo, and illustrated Ins 
remarks with a striking series’of einein.-itogi-iipli films* and photo- 
graphs. 


The next Meeting ot* the Society for Scientific Business will 
be held on Tuesday, .November 22nd, at 5.30 s.mvl, when the 
following communications will be made:— 

Dr. A. Smith Woodward, V.'PJZ.S., F.E.S. 

Exhibition of a Fossil Human Skull from Broken Mill, 
North Rhodesia. 

Chas, E. Sonntag, M ,1)., F.Z.& 

Contributions to the Visceral Anatomy and Myology of the 
Marsupialia. 


C. W. Hobley, Q.M.G., O.M.Z.S. 

The "Fauna of East Africa and its Future. 

H. Matsu m:oto. 


Megalohiffa® Andrews and TU(Mokt/ra&\ g. n..A Revision 

of the Genera of'Hyracoids from the Fftyum, Egypt. 


The following Riper has been received 
J. Btuphisnson, D.$e., F.Z.8 . 

Contributions to the Morphology, and Z< »< >* 

geography of Indian Oligochieta 

IV. On the diffuse Production of Bexuai Cells in a Bpecias 
of Chcetoyaster (Fam. Naididae). 

V. On Drmmda, japonic® (Miehlsm), a Contribution to the 
Anatomy of the MoniUgastridm# 

VI. On the Relationships.of the (Unmra of Moniligastridm; 
with some Considerations on the Origin of Terrestrial Oligo- 
chaita, 
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The Publication Committee desire to remind Fellows 
that it is only by courtesy that they are allowed to 
bring guests to a Scientific Meeting. For the present 
no Fellow can be permitted to bring more than one 
guest to a Meeting® 

The Publication Oommiti.ee desire to call the attention of 
those who propose to oiler Papers to the Society, to the great 
.increase in the cost of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited as far as possible to the description of new results. 


Communications intended for the Scientific Meetings should 

be addressed to 

P, CHALMERS MITCHELL, 

Secretary. 

Zoological Society of London, 

Regent's Park, London. 'NVW. 8. 

November 1 bth, 1921. 
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ABSTRACT OR TILE PROCEEDINGS 


OF THE 


ZOOLOGICAL SOCIETY OF LONDON; 


November 22nd, 1921. 

Prof. E. W. Mac.Biude, F.R.S., Vice-President, 
in the (Jliair. 


Mr* A., S* Lb Souiiiir, Q.M.Z.S., exhibited, and made remarks, 
upon, a series of lantern-slides illustrating' the early life-history 
of Orn iUm'fajmkns, 


Dr. A, Smith Woodwakd, F.R..S., Y.P.Z.B., exhibited, and 
made remarks upon, a Human Skull and other remains from 
Broken Hill, North Rhodesia, upon which he had founded the 
species Homo rbodmemw. In comparing the Rhodesian skull 
with a Neaiidertlial skull from La Chapelle, Dr. Smith Woodward 
stated that the former may prove to bo the next grade after 
Neanderthal in I,he ascending series. 


With the consent of the Author,- the. communication of 
Mr. 0, W. IIoi&by's paper on “ Tine. Fauna of East Africa and 
its Future,was postponed* 


* This Abst ract m published by Urn Society at i-ta offices, Zoological Gardens, 
KegeuPs Park, N,W„ on the Tuesday following the date of Mooting to which 
it, £dVrs. 11 will be issued, along with the ‘ Proceedings/ free of extra charge,, 
to ail Fellow* who subscribe to the Publications; but it may be obtained on the 
day of publication at the price of Sixpence, or, if desired, sent post-free for 
the sum of Six Skillings per annum,'^ payable in advance, -'Y 
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Dr. 0 has. F. SonxtacG* paper a Contributions to the Visceral 
Anatomy and Myology of the Marsupial in,” ami Prof. II. M at- 
sUMOTo’s paper on .Ifegrdofbf/r^.v Audrows and ViUw-oh^rtu^ 
o\ n,—A Revision oi: the ( Sonera ot llyraoohls from the 1*ayuiu, 
Egypt, ?? were taken as read. 


The next Meeting oi’ the Society for Scientific .Business will 
be held on Tuesday, February 7th, 1922, at 5.30 1VM. 

A notice stating the Agenda for that Meeting will be circulated 
in January. 


The following Papers have been received 
J. Stephenson, D.Sc., F.Z.S. 

Contribution to the Morphology, Classification, and Zoo¬ 
geography of Indian Oligoehaita:— 

IV. On the diffuse Production of Sexual Cells in a Species 
of Ghmtogaster (Fain. Naidkhe). 

V, On Drawida japonic a (Michku.), a, Contribution to the 
Anatomy of the M onilignstridm. 

VI* On the Relationships of the Genera, of Moniligastralie; 
with some Considerations on tlio Origin of Terrestrial Oi/igo 
chseta. 


U. BaooM, D.Sc,, F.ICS., C.M.Z.B, 

On the Temporal Arches of the Roptilia, 


The Publication Committee desire to remind Fellows 
that it is only by courtesy that they are allowed to 
bring, guests to a Scientific Meeting, For the present 
no Fellow can be permitted to bring more than one 
guest to a Meeting. 
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The Publication Committee desire to call the attention of 
those who propose to oiler Papers to the Society, to the great 
iiicre:».so in the cost, of paper and printing. This will render it 
necessary for the present that papers should be condensed, and 
be limited so far as possible to the description of new results. 


Comm union t ions intended for the Scientific Meetings should 
ho addressed to 


P. CHALMERS MITCHELL, 

Secretary. 


Zoological Society of London, 

Regent's Park, London. N.W. 8. 
Xorcmker 29///., 1921. 
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